AIR BAGS ARE HERE 
FOR SOME '74 CARS 

What You Should Know 
About Them Before 
You Buy Your Next Car 




NOVEMBER 1973 60 CENTS 

MAGAZI 



cience 



NE 



.S. IS GOING METRIC! 

re You Ready? 
How We'll Make the Switch 
iHow to Use Metric Measures 
In Your Workshop 

et Set for 

OMET KOHOUTEK 

ky Spectacular 
f the Century 

4 COLOR TVs 

ome Sets Are 
Lirprisingly Better 
iian Any You've Seen 

ow to Troubleshoot 

lectronic 
;nition 




FIRST TEST FLIGHT 
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Spend a milder moment 
with Raleigh. 

A special treatment softens the tobaccos 
for a milder taste. 




Trustworthy. You can always depend on 
this Mercury calendar watch by Timex. 
Sweep second hand. Chrome-plated 
case, stainless steel back. Yours for 
free B&W coupons, the valuable extra 
on every pack of Raleigh. 

To see over 1000 gifts, write for 
your free Gift Catalog: Box 12, 
Louisville, Ky. 40201. 



Longs 



e BROWN k WIUIAMSON TOBACCO CORF. 



Fitter Kings, 16 mg."tar,"l .2 mg. nicotine; Longs. 18 mg."tar," 
1 .3 mg. nicotine, av.per cigarette, FTC Report February 73 



Warning: The Surgeon General Has Determineii 
That Cigarette Smoking Is Dangerous to Your Health. 
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Is there a pump action shotgun 
that actually helps you stay on target? 
Shot after shot? 




Yes. The Remington Model 870 "Wing- 
master" is designed to do just that. Here's 
how and why. 

Hunters don't always have a chance to get set for a shot. 
If a covey flushes without warning or the ducks suddenly 
veer from the decoys, the hunter has to go into action 
fast. That's when proper shooting techniques pay off. 

A good hunter should practice shouldering his shotgun 
until getting it into position becomes a reflex. Always 
bring the stock to your cheek rather than your cheek to 
the stock. Keep it high enough on your shoulder so it 
isn't necessary to strain your neck muscles getting a good 
sight picture. 

It's a good idea to wear your regular hunting clothes 

when you practice (especially if your jacket is thick or 
bulky). Then you'll be sure your shotgun "fits" properly 
when you're out in the field. And if it's a Model 870, 
you'll find it's balanced to swing smoothly and point fast. 

So much for the first shot. But what happens if 
you have a chance for a double, or the bird you 
miss is still in range? That's when the 870's 
pump action comes to your aid. 

Here's a tip from Remington experts. Re- 
coil tends to force a barrel up and back. 
The 870's pump action actually lets 
you make use of this force to help 
bring the fore-end back to 
eject the hull. Then the forward 
motion of your hand, which 
chambers the next shell, 
helps you bring the gun 
back on target— ready 
to shoot— with no 
wasted time. Thus, 



shotgun under constant 
control. ..tohelpyou get 
set for that second shot as 
quickly as possible. 

What's more, the Model 
870 has two separate action 
bars— one attached to each side of 
fore-end— that let you pump it 





much more smoothly, shot after shot, 
without twisting or binding the ac- 
tion. That's double insurance it will 
feed and eject properly under all 
shooting conditions. 

Now there's an 870 that 
takes a load off your 
shoulders. It's the 870 
20 gauge "Wing- 
master" Light- /^/S^^ weight— an easy-handling 

partner for easy all-day hunt- 
ing. 

It has a specially designed solid- 
steel receiver and a mahogany 
stock and fore-end. Yet it's so light- 
weight that with a 26" plain barrel 
it weighs only 5 'A pounds. 
And although it's a lightweight, this 
Model 870 is engineered for heavyweight 
performance. It's available in standard or 
magnum models. 

If yoH have any doubts about the dependability 

or handling of the 870, visit any trap field and you'll 
find it's a favorite with trapshooters everywhere. Re- 
member, a trapshooter can fire four or five thousand shells 
a year or more— and he wants a gun that can take it. No 
wonder the Model 870 is the leader in the pump ac- 
tion field. 

Another advantage of the 870 is that it is made in five 
gauges and has interchangeable barrels (within gauge and 
chamber length) with different choke and barrel-length 
combinations to suit different types of hunting. You can 
change the barrels yourself in seconds. In 12 gauge alone, 
you can choose from 21 different barrel-length and choke 
combinations. 

If you hunt game that requires long shots, take a look 
at the Model 870, 20 and 12 gauge magnum models. They 
can shoot interchangeably all 3" and 2%" magnum shot- 
gun shells, as well as high- and low-base shells, thus giv- 
ing you a large selection of different loads. 

And for trapshooters, we've recently brought out a 
special high-grade "All-American" Trap Gun. 

We also have a regular left-hand model for southpaw 
shooters in 12 and 20 gauges. Right-hand Model 870 
prices start at $134.95*. Use Remington ammunition, too. 
Our patented "Power Piston" one-piece wad helps put up to 
10% more shot in the pattern compared to old-style wads. 

Remington Reports are based on facts documented by 
the people who design and make our products. For a 
copy of our 1973 full-color catalog, send a postcard to: 
Remington Arms Company, Inc., Dept. 433, Bridgeport, 
Conn. 06602. 



Great guns deserve great ammunition. We make both. ' Price shown is suggested minimum price, subject to change without notice. 
Remington", "Wingmjster". and "Power Piston" are trademarks registered in the U. S. Pat. Off. "AH Americaa" is a trademark of Remington Arms Company, Inc. 
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This is Charles Chase. 

He and his wife and two kids 

live near Atlanta, Georgia. 
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Here's why we call Allstate 
"Thelfoung Man's Life Insurance^ 

Policies are priced for the Young Man. 

Here's how little you pay for our 10-year level 
term insurance— if you're 25, for example. 
And this is just one of our many plans. 

$10,000 $4.70 a month 

$15,000 $6.10 a month 

$20,000 $7.40 a month 

You get facts— not "hard sell." 

No pressure. You get advice— not a sales 
talk. We've simplified the language 
of your policy, too. 
You don't need an appointment— 
or a necktie. 

Come as you are to the Allstate booth— 
maybe Saturday, while you're shopping 
at Sears. Or simply phone the booth, ^ 
or your nearest Allstate office. An 
agent will gladly come to your home 
See you soon? ^||g|g|g ^ 

%uVe in good hands. 

i 

The young man's life irisij^ioe 

i 
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Quality ROCKWELL POWER TOOLS Budget Priced! 




ROCKWELL 
Model 74 % ' Drill 

Double-insulated. Protects user. 
No grounding or 3-wire plug adap- 
ter required. Breakproof housing. 
High torque, double reduction gear 
drive. Trigger controlled variable 
speed. 

ROCKWELL 

Model 95 Sander 

Double-Insulated. Protects user. 
No grounding or 3-wlre plug adap- 
ter required. Breakprool liouslng. 
Super tiigh speed (or (aster, 
smoother finishing. Full-grip han- 
dle with front knob for positive 
control. 

ROCKWELL 

Model 96755 

Jig Saw Value Pak 

Includes model 967 jig saw, 10 
blade assortment, rip-guide and in- 
struction manual. Saw double- 
insulated to protect user. Cuts 
variety of materials. 



Rockiirelli 



ROCKWELL Model 34-570 
9" Homecraft Motorized Table Saw 

Powerful direct drive motor develops ^V2 
HP. 100% ball-bearing construction gives 
trouble free performance. See-thru blade 
guard and self-aligning rip-fence. Large 17" 
X 22" table with 12" in front of blade. 

ROCKWELL Model 11-073 
11" Drill Press 

Has adjustable feed tension lever with thumb 
screw. Features rotary depth regulator and 
Indicator for easy, accurate setting to any 
depth drilling. Complete with ground steel 
column and cast-iron table. 
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STANLEY Motorcycle 
Tool Kit . 



Contains 4" standard tip screwdriver. Phillips 
lip screwdriver and offset screwdriver (or 
hard-to-reach screws. Also a slip joint pliers, 
adjustable angle wrench and mitey knife. Kit 
90-025. Reg. 11.69 





Only 8.99 




BLACK & 
DECKER 

Router Kit 

Vi HP. Cuts, grooves, 
trims and decorates in 
wood, plastics and 
compositions. Six 
piece set includes rout- 
er. 2 wrenches, 
straight and circu- 
lar guide. Vt" high 
speed steel 
straight 2 (lute 
bit. All in easy- 
carrying case. 
Model 7611. 



Only 44.99 



DISSTON Cordless Electric 
Grass Shear 

Push-butlon trimming with 3" new-long- 
wearing rust-resistant blades. Cuts 35 to 
40 minutes on one overnight charge. Re- 
chargeable nickel cadmium 
batteries built (or 




GILLETTE 
MAX 

For Men 
Dryer & 
Styler 

Only 

17.88 



By Gillette and just great! 650 watts. 
Comes with 2 special attachments. Comb 
arranges hair smoothly and adds shape 
to any style. Brush controls unruly hair. 
Model HD9 Reg. 22.99 



STANLEY 

Bolt Alarm and Door Bolt 

Bolt Alarm. Attempted 
forced entry sounds loud 
alarm. Solid steel dead 
bolt prevents opening of 
door. Easy installation. 
Two keys included. Model 
4542. Reg. 19.99 

Only 14.99 






Door bolt. Prevents open- 
ing door even if glass is 
broken. Operable inside 
without key. But key re- 
quired to lock solid steel 
dead bolt. Model C04543. 
Reg. 4.99 

Only 3.75 



KNAPE & 
VOGT 

Wall Standards 
& Brackets 

LOOK TO ACE 
WHEN YOU LOOK 
FOR SHELVING 

Shelving of laminated 
walnut finish. Looks 
like wood. Sizes 8" x 
24" to 12" X 48". Stan- 
dards and shelf brack- 
ets available In various 
finishes. Standards In 
sizes 24" to 72". Match- 
ing brackets available 
6" to 12". 



EVEREADY All American Lantern 




Not only waterproof but It floats! Tough 
case resists oil and grease. Withstands 
temperature extremes. Push-button switch. 
Easy-grip handle. Battery included. Reg. 
5.33 

Only 4.44 



INTERMATIC 

Guard-All 
Electric Timer 



Only 

6.99 



Enjoy automatic lighting. Gives extra se- 
curity to your home. Discourages prowlers 
when you are away. Reg. 9.98 



DEPOSIT THIS COUPON AT ANY ACE STORE 





Dept. PS1173A 
ACE HARDWARE CORPORATION 

Chicago, Illinois 60638 



CARS FOR CHRISTMAS! 



WIN A CADILLAC 
OR A MAZDA 




Complete and deposit coupon at any Ace Store before December 10, 1973. 
No purcfiase reciuired. Tact t mile coupon can be used. Fully equipped 
Cadillac Coupe Oe Ville and fully equipped Mazda Sedans will be awarded 
before December 25, 1973. Not open to contestants where participation 
prohibited. Contest subject to Federal, State & Local Laws and open to 
persons 18 years or older. Prizes not transferable, not refundable or re* 
deemable in cash or cash value and awarded on national basis. (PSn73A) 



1st prize— 1974 CADILLAC 
2nd prize— 1974 MAZDA 
3rd prize— 1974 MAZDA 




Address 
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City, Stale & Zip . 
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John Kelley put 91,000 miles 
on his Subaru. And spent less than 

$20 on repairs. 



"As a salesman, I do a lot of 
driving— about 50,000 miles 
a year. Two years ago, I was 
driving a 1968 Cadillac and 
was getting quite tired of 
spending so much money on 
gas. So I stcirted to shop around. 
I looked into VW, Toyota, 
and Subciru. I settled on 
Subaru because of the front 
wheel drive, the mileage, 
and the dealer's reputationi' 






"I put my new Subaru on the road 
in April 1971 and drove it until 
February 1973, when I traded 
it in for a new Subeiru 4-Door 
sedan. In 91,000 miles, 
^ I spent less than $20 on 
repciirs. I've been driving 
50,000 miles a year for twenty- 
five yeeirs and I've never had 
such dependable and economical 
transportation. I've never had 
a car that came close to the 
performance of the Subciru!' 



John E. Kelley, Topslield. Mass. 





^ .^Front I>ri>e 

Eveiy day more people are trading for a ^tlDdI*tl 

See your Yellow Pages for the dealer nearest you. Or call, toll free, 800-447-4700. In Illinois 800-322-4400. 

Subaru automobiles priced from $2,459 Plus dealer prep., freight, state and local taxes.if any. 
Subaru automobiles manufactured by Fuji Heavy Industries. Ltd . Tokyo. Japan Imported by Subaru of America. Inc.. Pennsauken. New Jersey. 
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PS Readers Talk Back 

Where you voice your views . . . and the 
editors do the listening 



Lef Stalk 

about 
pollutants 
and car 
performance 




We say just about every gasoline additive 
is worth the money. 

But let's talk about our own. Marvel 
Mystery Oil. We've conducted an indepen- 
dent lab test that proves Marvel Mystery 
Oil cuts pollution when added to gasoline 
in old and new cars. It reinforces lubrica- 
tion in upper cylinder areas where heat can 
reach blistering temperatures. And lubrica- 
tion lasts after comljustion is over. 

Marvel Mystery Oil. More complete com- 
bustion. A cleaner engine. Longer plug 
life. Better performance. And more mpg. 
Test data on request. 




The "today ' additive 
in a SO-vear-old can. 



/^(4arvel Oil Company, Inc. 

Port Chtstef, N Y 10573 
8 J POPULAR SCIENCE 



Engine of the future? 

My last new car was a 1965 
model, and I'll not buy another un- 
til gas mileage improves. I think 




external combustion is the way to 
maximize fuel efficiency. But while 
we wait for gas turbines or steam 
power, why can't Detroit offer a 
diesel engine option? Who says they 
wouldn't sell? How many diesels 
could Mercedes-Benz sell if their 
basic vehicle price was under $3000? 
Joel Gaaiswyk, Ft. Collins, Colo. 

... I disagree with your head- 
line "For the Gas Turbine Car, It's 
Now or Never" [Sept.]. C'mon you 
guys, how long was the Wankel 
around before it finally made its 
way in the Mazda? The gas turbine 
looks good for low emi.ssions and 
fuel economy. It's only a matter 
of time before there are enough 
technological breakthroughs to allow 
it to compete with other revolution- 
ary designs like the Stirling and 
('V('C engines. Keep your cool, POPU- 
L.\R Science. It's never now or never. 
Harry Bellanca, Sioux City, la. 

PS in tornado alley 

Robert Gannon's article "Torna- 
do! How Science Tracks Down the 
Dread Twister" [Sept. J is the fin- 
est piece of reporting I've seen in 
a long time. It was indeed unfor- 
tunate to hear of a town wiped out 
by a natural phenomenon. But 
Gannon's moving account of the 
day's events brought that twister 
right into my living room. I know 
how the people of Union City, Okla., 
must feel. Hopefully, the detection 
systems we'll use in the future will 
end up saving lives. 

Anson Walsh, Palo Alto, Calif. 

About atomic-energy safety 

Mr. Edelson's fine article, "Sci- 
entific Facts Behind The Hassle 
Over Atomic Energy Safety" [Sept.] 
gave far too much praise to AEC 
chairperson Dixie Lee Ray. Almost 



all reactor safety control and al- 
most all reactor promotion are still 
where they have been, and that is 
within the AEC. There are no in- 
dependent checks save the weak 
protests of interested citizens. 

Carlos Bell, Charlotte, N.C. 

. . . About atomic-energy safety, 
writer Edelson sums up the situa- 
tion in two words: "Nobody knows." 
Very fair assessment. But let's not 
kid ourselves. If the problem wasn't 
serious, and the potential danger 
pending on major disaster, you 
wouldn't have published such an 
article, right? Who do you know 
would feel comfortable living next 
door to a nuclear power plant? 

Howard Newfield, 
Santa Ana, Calif. 

Hassle over pedal cars 

The biased view of A.J. Hand in 
"Pedal-Powered Cars ... Is That 
a Way to Go?" [Aug.] is unfair 
to your readers. He says, "You can't 
pedal the Pedicar faster than 60 
strokes u minute; go faster and 
your rhythm gets jerky and uncon- 
trolled, forcing you to shift to u 
higher gear." That's true of any 
multiple gear system, especially a 
10-speed bike. He also says, "Your 
legs work better making short 
strokes at almost full extension," 
but he doesn't mention (as he did 
for the PPV) that he's six-foot-four. 
Naturally, with long legs, you can't 
get full extension, and one loses 
leverage with the linear-torque drive. 
The Pedicar is designed for people 
no taller than six feet. 
Rudy (^ornejo. Las C^ruces, N.M. 

Author Hand replies: "Sixty 
strokes a minute is considered a 
minimum rate [or efficient cycling. 
A rate around 75 is much more ideal. 
The Pedicar is made to fit drivers 
up to six-four. I had no problem 
reaching full extension; I merely said 
the strokes are too long." 

... I read your pedal-car story 
and thought you'd be interested in 




two vehicles designed by senior un- 
dergraduate engineering students in 
our department. The M. E. 1 is 

Continued 



How to prane 
ten bucks 

off a Polaroid 
camera. 
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You don't have to buy a thing. 

Just come into any participating Homelite dealer before 
Christmas and ask for a demonstration of any Homelite chain saw. 
( Since Homelites the worlds largest manufacturer of chain saws, you 
won t have any trouble finding a saw you'd like demonstrated.) 

Then your dealer will give you a coupon worth ten 
dollars towards a Polaroid color camera outfit. A special outfit you 
/ can't get at any store. With a Polaroid Square Shooter 4, 
a handsome carrying case, a pack of Colorpack film and two 
flashcubes. 

So if you don't walk out of your dealer's with a chain saw 
for yourself, maybe^ you'll end up with a Christmas present 

for someone else. 

HOMEUTE^ 

CHAIN SAWS 




■ I For the Hi>meliic dealer neuresl you check The Yellow Pages under Saws. 

CU: 



Try the 

Seal-up Fixers 
from 




America's First 

Name in 
Home Fix-up 




* lir * 

DAP KWIK-SEAL»: the tub fixer. Seals 
joints and cracks watertight around 
tubs, sinks, showers, tiled areas. 
Bright white, resists mildew, stays 
flexible. Resets loose tiles and snnall 
fixtures, too. 

DAP '33' Glazing: the window fixer. 
Seals glass in primed or unprimed 
wood or metal sash. Stays flexible, so 
it stays airtight and watertight. Out- 
lasts ordinary putty by years. 

DAP BUTYL-FLEX" ; the 20-year fixer. 
Lasts up to five times longer than con- 
ventional caulks. Ideal sealant for 
problem applications like roof vents, 
metal flashings. Recommended for 
seals between dissimilar materials. 
Stays flexible. 

njin DAP Inc., Dayton, Ohio 4S401 
UHIT. Subsidiary of f/^hti^.lm. 
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totally enclosed with a fiberglass 
body. The frame is aluminum tub- 
ing and the drive system utilizes an 
oscillating pedal system of variable 
stroke which transmits power in the 
jnishing and pulling mode. 

The other vehicle is a collapsible 
adult tricycle, which has 150 miles 




logged to date. It has a conventional 
l>edalling system and 10 forward 
speeds through a derailleur mech- 
anism. Top s})eed on a level sur- 
face has been over 35 mph. 

J. A. Newman. 
Mechanical Engineering Dept., 
University of Ottawa, Ont. 

Locked in with belts 

I read in What's News [Sept.] 
that all '74 cars won't start un- 
less passengers in the front seat 
buckle up. I wonder how much more 
this system will add to the basic 
cost of a new car? I wear my seat 
l)elt religiously: I don't need a buz- 
zer or warning device— let alone an 
antistarting device— to look out for 
my welfare. Why do I have to pay 
for this system? Will I have to pay 
for airbags, too? 

Chip Sanders, Tahlequah, Okla. 

. . . The new interlocking system 
sounds like a good idea to get peo- 
ple to buckle up. Obviously there 
will be iJeople who disconnect the 
system and who find other ways 
around it, but the overall results 
should reduce traffic injuries and 
fatalities. In the long run, it will 
save the taxpayers money. 

Richard Gorden, Dubuque, Iowa 

PS on file . . . with Index 

Your excellent magazine has many 
interesting items in it regularly, 
which merit further reference at a 
later date. There seems to be no 
way to conveniently file items for 
future xise. 

E. D. McGwire, Albuquerque. N.M. 

Maybe you need the annual PS 
index. Every story and column is 
listed alphabetically under the ma- 
jor headings used in the Contents 
each month. It's available for 1972 
and (after Dec. 10) for 1973 for 
60 cents from Popular Science 
Plans, 380 Madison Ave., New York, 
N.Y. 10017. 

Smooth small car 

David Scott's "Jet-Smooth Ride 
For New Small Austin" [Aug.] was 
very interesting, and a happy in- 
troduction to a long-overdue sus- 
pension system for small cars and 



larger ones also. If Detroit engineers 
had dreamed up this simple, in- 
genious principle, perhaps a larger 
majority of people would have 
bought smaller, more economical cars. 
One great factor in the choice of 
a little car is ride comfort, and the 
new Austin Allegro should make the 
transition a pleasant one. 

Roger Berube, Nashua, N.H. 

Digging out those tunnels 

As a mining engineer I enjoyed 
very much your article "Deep In 
The Earth With The Monster Moles" 
[Aug.]. We've developed the REAM 
(Rapid Excavation And Mining), 
the projectile system you mention 
on page 87 of the issue. I'd like 
to emphasize several points: First, 
of all the methods you list, only 
REAM has driven a full-scale tun- 
nel. Second, cost estimates show that 
REAM is competitive with other 
tunneling machines now. Third, 
other methods don't have the effec- 
tiveness of REAM in very hard 
rock. Fourth, the concrete projec- 
tiles are not cast in beer cans as 
you stated. 

Work had just started on the Hope 
Valley tunnel when your photo was 




taken. A more recent |)hoto [above] 
is enclosed. 

Robert LuNDt^uiST, Physics Int., 
San Leandro, Calif. 

. . . Futuristic and exotic tech- 
niques that could make the mole 
obsolete were described in the box. 
But Gannon missed one: thermo- 
mechanical mining. Infrared energy 
produced by a matrix of standard 
high-intensity quartz tungsten lamps 
is used to rapidly heat a rock face 
to a temperature of about 1700 
degrees F. By spalling action and 
deep cracking, the rock face is 
weakened, thereby making it easy 
to remove by mechanical rippers. 
We have two of these high-p>ower 
modules set up at our R&D center 
for experimentation pur|K>ses. One 
is a 72-kw indoor unit for small 
sample tests, and the other is an 
outdoor unit of the same power 
level for large boulder irradiation. 
T. Naydan, Environment/One Corp. 

Schenectady, N.Y. 

Want to get something off your chest? 
Write "Readers Talk Back," 
Popular Science. 380 Madison Ave., 
New York, N.Y. 10017 



THE SAW HORSE. 
FROM BIACK &DECKER. 



You already know about or- 
dinary circular saws. Now let 
us tell you a few things about 
The Saw Horse, from Black &. 
Decker 

The Saw Horse is a big saw — 
Vk". With a powerful 1% HP motor. 
(Burnout-protected, with roller bearings at 
heavy stress points.) 

It's a durable saw, too. And reliable. 
With a sturdy, extra-wide wraparound steel 
shoe, to maintain balance and keep your 
cuts true and level . (The shoe tilts to 45? for 
bevel and compound-mitre cuts.) 

It's also a comfortable saw. Because of 
its balanced handle placement 
and lightweight construc- 
tion, it moves almost 
effortlessly through 





the work. In fact, it cuts through 
2" stock at any angle, with ease. 
The Saw Horse 
comes with a 7V4" 
combination blade. 
So you can get right 
to work. On bookshelves. 
Or a kitchen cabinet. Or 
even a new wing on your 
house. 

The Saw Horse also comes 
with something else. A smaller 
price. It used to be $39.99, but now it's 
$34.99. 

It's a lot of saw for $34.99. In fact, 
dollar for dollar and feature for feature. 
The Saw Horse just might be the best 
circular saw you can own. The Saw Horse 
from Black & Decker. 




73-300 

3 IN I BLADE PACK 
5.99 (8.27 value) 



7320. ly* DELUXE SAW 

34.99 



Expect the best from Black & Decker, for less than you'd expect. Black s^Decken 

ForyournearestBlack& Decker Dealer,caII8()0-243-6000FREE.dayornight.InConnecticut,calll-800-882-6500. 
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BELLE STARR 



RED CI OUD 



• HANGING JUDGE" PARKER 



Lawmakers and lawbreakers . . . heroes and villains . . . shady ladies and 
psalm-singing preachers ... the real people behind the legends you've been 
hearing about all your life— even more fantastic than the myths. 



. . was on my Horse the whole 
night & it raining hard . . . 
There was one of our party 
Drowned today (Mr. Carr) 
& several narrow escapes & I 
among them . . . Awful night . . . 
not having had a bite to eat 
for 60 hours . . . Tired . . . Indians 
very troublesome . . . Found a 
human skeleton on the 
prairie today . . 

—Diarn of a Texat cattle drive, 78N. 

Quoted in The Cowboys 
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TIME 



LIFE 



BOOKS 



presents a lusty, rip-roaring new series. 

H^'s the true story of 
the old west 




Kaaua St«t« Historical Soci«t]r. Topakft 



Abilene . . . Cheyenne . . . Dodge 
City . . . more than names, they 
were places — places that made 
magic around the world. They 
still do. Wherever people crave 
adventure, invoke the spirit of 
the American pioneer or seek 
new horizons, they look to the 
history of the American West. 
To some, it's a tale of raw cour- 
age against great odds. To others, it's a fable of heroes and villains. 
And to everyone, it's where we escape to when we dream of breaking 
loose and breathing free. 

In a new series of books designed to give you a true pic 
ture of pioneer life, the editors of Time-Life Books have 
produced an epic story more exciting than any movie or 
TV Western. Extensively researched and documented, 
THE OLD WEST teems with the treasures of archives 
and historical societies, extraordinary paintings, drawings, 
maps, posters and newspaper clippings. 
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TIME-LIFE BOOKS, Dept. 0528 

TIME St LIFE BUILDING, CHICAGO, ILLINOIS 6M1I 

Yes, I would like to examine The Cowboys. Please send it to me for 
10 days' free examination — and enter my subscription to THE 
OLD WEST. If I decide to keep The Cowboys, I will pay $7.95 
($8.95 in Canada) plus shipping and handling. I then will receive 
future volumes in THE OLD WEST series, shipped a volume at a 
time approximately every three months. Each is $7.95 ($8.95 in 
Canada) plus shipping and handling and comes on a 10-day, free- 
examination basis. There is no minimum number of books that I 
must buy and I may cancel my subscription at any time simply by 
notifying you. 

If I do not choose to keep The Cowboys, 1 will return the book 
within 10 days, my subscription for future volumes will be canceled, 
and I will not be under any further obligadon. 



Name. . . 
Address. 



(please prim) 



City. 



■ Sute. 



.Zip. 



Typical of the authenticity, the richness of 
flavor in every book of THE OLD WEST, 
is the introductory volume. The Cowboys. It 
shows you the real life of the real cowboy — 
from his days as a young bumpkin looking 
for an interesting life in the West, down to 

his last trail and spree. You'll see him at work, at play, coping with 
cattle barons who paid him a hard-earned dollar a day, the stam- 
pedes, the long drives and roundups that were the most romantic 
part of his life. 

Once you've experienced the high adventure of The Cowboys, 
you'll be looking forward to other volumes in the series: 

In The Indians, you'll see the daily lives of tribes 
like the Comanche, Apache, Crow and Sioux; their 
customs, beliefs and taboos; the authentic, vividly 
detailed lives of great Indian leaders like Crazy 
Horse, Red Cloud, and 
Sitting Bull . . . 

In The Gun fighters, you'll 
find the marvelously 
wicked characters you've been 
hearing about all your life: 
infamous outlaws like the Dalton Gang, the 
James Boys, Black Bart, and Butch Cassidy; 
famous gunfighting towns, vigilante committees 
and hanging judges . . . 

And in The Expressmen, the Pony Express, 
The Overland Stage, Freighters, and Wells 
Fargo all come to galloping life as you, too, 
join the pioneer masses on the great trails 
going West. 

Some of the other books in 
/ THE OLD WEST that'll boot you right smack into 
^mg^ the center of America's most daring feats are: The 
^^^^^ Forty-Niners, The Trailblazers, The Railroaders, 
The River Men, and The Townsmen. 

Doesn't this sound like something that could 
jpF\^ ~ ^ turn the dullest day into an adventure? That's 
/A \ how the editors of Timl-Life Books feel. And 
\ that's why we're offering you r/ie Coirfcoyj for 
10 days free examination. If you don't love 
it, just return it without obligation. So why 
'ij^--*" lot mail the postpaid insert card today. 

History Division. Los Anx»]«s County 
Hussnm of Nsturttl History 
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nip*<|e by IJiihtninir" by l->ederit' ReminKton, ThontHS (iilcrease Institute, TuUu. Okla. 




Enjoy 

THE 
COWBOYS 

for 10 days 
FREE 




Among other volumes 





HIGH. WIDF. AND HANDSOME BOOKS 

Padded covers hand-rubbed for antique leather 
look, embossed in Western saddle design. 240 pages, 
some 250 illustrations. 8'/i" x U". 



BOOKS 



"la Without Knocking" 
by Charles M. Ruksell 
eourt«tty 
Amon Carter Muk»uid. 
Fort Worth, TexM 



CopyrightGd material 




Science 
Nevsrs front 



Last-minute news and notes to keep 
you up to date By ARTHUR FISHER 




Astounding new photoelectric effect discovered — accidentally 

Two scientists at IBM's Thomas J. Watson Research Center have found a 
totally unexpected phenomenon while looking for something quite different. 
R. J. von Gutfeld (right) and E. E. Tynan (left) bombarded thin films of 
molybdenum or tungsten (like the magnified sample above) with very short 
bursts of laser light. Result: voltage pulses in the plane of the film, up to 
1/20 volt per kilowatt of laser output. The new effect may yield inexpensive 
fast photodetectors more immune to heat than the silicon devices now in use. 



Electronic sales 

You may soon be seeing a new 
look in the stores you shop. It's 
based on an integrated system called 
the IBM 3650, and it's designed to 
modernize the antiquated point-of- 
sale procedures that often make 
shopping tedious and lengthy. 




In a typical sale, a clerk would 
use the electronic "wand" you see 
here, passing it over a magnetic 
stripe on each item's price tag. The 
stripe is encoded with price, stock 
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number, and description. The wand 
transmits these data to a unit that 
looks like a cross between a sophisti- 
cated cash register and a computer 
terminal, both of which it is. 

This unit displays the price on a 
lighted panel, adds taxes, calculates 
change, prints a receipt and a rec- 
ord of the sale. At the same time, 
it stores information on the mer- 
chandise sold— color, size, and price, 
for example— in an electronic mem- 
ory bank for accurate inventory con- 
trol. The terminals connect to a 
central computer system so that 
many other functions, including in- 
stant credit checking, are available. 

Checking up on the buoys 

Increasingly, government and oth- 
er agencies are using permanently 
moored environmental buoys to ra- 
dio vital data on weather and ocean 
conditions to shore stations. Togeth- 
er with satellites and weather ships, 
these buoys may eventually fill in 
enough of the gaps in our meteoro- 
logical knowledge to give us accu- 



rate long-range weather forecasts. 

But how do you know if a remote 
weather buoy is sending back the 
right information? To solve this vex- 
ing problem for the National Oce- 
anic and Atmospheric Administra- 
tion's Data Buoy Office, Lockheed 
Ocean Laboratory built the Measure- 




ments Comparison System l)uoy, 
here being lowered into the water 
in two sections. 

When the 64-foot buoy is in place, 
its mother ship stands off to receive 
radio messages from the buoy on the 
same data as are being transmitted 
from a permanent buoy at the same 
location. If the measurements are 
identical, the ship picks up the con- 
trol buoy and moves on to the next 
buoy that needs checking. If not, 
repair or replacement is in order. 

Craters on Venus 

Venus is swathed in ijerpetual 
clouds 13 miles or more thick. Yet : 
the surface of the planet, invisible 
to the optical astronomer, has been 
the target of a 10-year mapping | 
program. Radar, of course, makes it! 
possible. 

Now the director of the program, 
who heads a team of Jet Propulsion 
Laboratory astronomers at Califor- 
nia's Goldstone Tracking Station, 
has announced a surprising discov- 
ery. Dr. Richard A. Goldstein says 
the radarmen have found a dozen 
huge, shallow craters in a swatch of 
Venus, about the size of Alaska. The 
biggest crater is about 100 miles 
across but only a quarter of a mile 
deep. 

"This area of Venus appears to 
be as crater-infested as the moon," 
Dr. Goldstein said. Another JPL 
scientist. Dr. Howard C. Rumsey, 
Jr. added, "It is basically flat. The 
surprising thing is to discover any 
craters at all." 

The radar team achieved five times 
better resolution than the last Venus 
radar-mapping experiment (in 1970) 
by using a technique called inter- 
ferometry, in which a radar signal 
transmitted by one antenna is 

Continued 
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There's coolness in your future. 




Come all the way up to KOOL 



Warning: The Surgeon General Has Deiermined 
That Cigarette Smoking Is Dangerous to Your Health. 



17 mg. "tar." 1 .4 mg. nicotine av. per cigarette, FTC Report Feb. 73. 



New from STIHL 

World's First and Largest Chain Saw Manufacturer 

STIHL 015 



Automatic 




Before you buy any chain saw - hurry 
down to your local STIHL dealer and see 
for yourself why this great new 
mini-saw offers you so much more for 
your money. 

Here's a lightweight saw with extra 
value features that include; 
a big multi-baffled muffler for extra quiet 
operation - 



an automatic gear-driven bar & chain 
oiler that actually programs proper oil 
delivery - 

a dependable precision-madeall-bearing 
engine for longer life - 
large, metal fan-cooled fuel & chain 
oil tanks (no plastic structural parts) and 
a modern, compact, lightweight design 
for easier & safer handling. 



One demonstration will convince you...The STIHL 015 Automatic is truly 

The Number One Value in a Mini-size Chain Saw! 



STIHL AMERICAN, INC. 

107 BAUER DRIVE, OAKLAND, NEW JERSEY 07436 





started as 3 serious ^if ln dome geomstrjr 
"*«it became io much tun we Unow you'll want one 
Kit includes die cut «nd scored ttlnngles of 
corrugated cardboard you join with staples or 
glue. It's not just a plan but a complete dome. 
Amazingly strong. Can be waterproofed. Instruc- 
tions illustrate triangular and hex doors, windows, 
vents. Send $19 check with your address to 

Popular Science Plans 

380 Mndison Ave., New York. N Y. 10017 



Science Newsfront 

[Continued] 

bounced ofl Venus and then re- 
ceived by two antennas set far apart 
—in this case 14 miles. "In effect," 
Dr. Goldstein explains, "this gives 
us stereo reception, and lets us pin- 
point each area touched on Venus." 

Synthetic skin 

Saving the severe-burn victim is 
one of the hardest jobs any doctor 
can tackle— large burn wounds must 
be covered with hard-to-get human 
skin or pigskin to prevent infection 
and loss of body fluids. Now the 
Dynatech Co., of Cambridge, Mass., 
has developed, under a Navy contract, 
an inexpensive, easy-to-make syn- 
thetic skin. The thin, cellophane-like 
polyester film is made from lactic 
and glycolic acids, both naturally oc- 
curring in the human body, so it is 
not rejected as human or animal tis- 
sue may be. Tests on laboratory 
animals so far are promising. 

Fly to work! 

Do you drive at least 30 miles 
each way to work? Then you'd be 
better off flying, according to Rene 
H. Miller, head of the Department 
of Aeronautics and Astronautics at 
MIT. He says you could travel both 
faster and cheaper by flying a hypo- 
thetical commuter system based on 
VTOL (vertical takeoff and landing) 
aircraft. Ticket cost for such a flight 
would be 10 cents a mile, as opposed 
to his estimate of the true cost of car 
commuting— an average 20 cents a 
mile. And the trip would take just 
five minutes instead of an hour. 

Blimps and robbers 

Fight crime with "mini-blimps"? 
Why not? says Tempe, Ariz., police 
chief Arthur Fairbanks. "Two men 
in one of these airships could see 
10 times more than they could in a 
patrol car. Hovering at low altitudes, 
the mini-blimps would provide ex- 
cellent observation platforms from 
which to control traffic or direct 
patrol cars to the scene of a crime." 

Fairbanks thinks that small ver- 
sions of regular blimps would be saf- 
er, quieter, and easier to see than 
helicopters. Sound nutty? The U.S. 
Law Enforcement Assistance Ad- 
ministration has come up with $35,- 
000 to fund a six-month study of 
the idea by Goodyear Aerospace 
Corporation. 

Who-o-o vs. who-o-o-sh 

If wind-tunnel tests being con- 
ducted at NASA's Ames Research 
Center are successful, the next gen- 
eration of jet-engine compressors 
may have rotors with serrated edges. 
The idea comes from the unique 
saw-toothed wing of the owl. Every- 
one knows that owls fly very quietly, 
right? Just ask any field mouse. GQ] 
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verage Speed] 
1.434 m.p.h. 



What it 
didn't have 
held it ail 
together, 




We ran this Kawasaki 900Z 200 
miles at 130.423 mph. Tlie bike 
was perfectly stock, except it was 
missing all nine gaskets and 355 
lock washers? Howdid ourdriver, 
champion Tom Rockwood react? 
Like you will. With amazement. 

Permatex Gel Gasket replaced 
thtose conventional soft gaskets, 
and Permatex Lock-Nut the lock 
washers; two revolutionary prod- 
ucts that do a better job than the 
parts you use now. 

Permatex Gel Gasket was used 



instead of gaskets on the Crank- 
case Split, Oil Pan, Cylinder 
Base, Valve Cover, Cam Chain 
Tensioner Housing, Kickstart 
Cover, Breaker Housing, Clutch 
Cover, and Transmission Cover 
—all with predicted success. We 
just squeezed it on, bolted it 
tight, and drove away. 

We applied Permatex Lock-Nut 
instead of lock washers on 165 
engine parts and 190 frame loca- 
tions with equally remarkable 
success: a smooth steady ride, 



safe, sound, sure. One drop of 
Permatex Lock-Nut will keep any 
threaded connection together, 
and even works in the presence 
of grease and oil— so you don't 
have to worry about any special 
cleaning. And with over 800 ap- 
plications In one handy bottle, 
that's a lot of extra room in your 
tool box. 

Permatex Gel Gasket and Per- 
matex Lock-Nut. Performance 
you can depend on. Our name is 
our bond. 



n 




locfc-flut 



our name U our bond 

PERMATEX COMPANY. INC.. P.O. Box 1350. West Palm Beach. Florida 33402 • 305/686-0880 Telex 513-417 




The nice little things you can 




Some people think a wagon 
can't be luxurious. But look in- 
side our Custom Cruiser. No- 
tice the upholstery, carpeting, 
and instrument panel. It's a 
lot like a lux- _ ^"T^--- 
urious sedan. " O ^ 



A long drive can make you wish 
tor an easy chair. Our two 
smaller wagons have front cen- 
ter armrests to pamper weary 
elbows. For .S S'. ... 
added com- • ^ ^ ' 
Fort order a _ 

60/40 di- r' I 

vidcd front 
seat. 



You can open the Custom 
Cruiser's power rear window 
from the rear of the car, or 
from the front seat. The tail- 
gate disappears into the floor. 
So you don't have to load 
around or _ • 
over it. "■ O -w — '~ 



Some of our nice little things 
are big things to an Oldsmo- 
bile owner. Like finely tuned 
suspension systems that help 
make all three of our wagons 
ride like Oldsmobiles. Or Turbo 
Hydra-matic transmissions, 
power front disc brakes, and 

power steering. • ..■ . . . 

.All standard. O ^ ' 
.'\nd, of course, - :~ 
dependable '"OilV I -^-3' 
Olds Rocket _ . 
V8 engines. ' O W" "' * 




have with an Olds wagon. 




Pop open Vista- 
Cruiser's Vista 
Vent and stale air 
and smoke go 
right out the top. 
It's tinted to re- 
duce glare but 
let the sun in. 




Omeqa « 
Hatchback 



■i 




Just the right amount ot room 
tor every need in our three 
Olds wagons: 106 cu. ft. in the 
Custom Cruiser, . _ 
and 85 cu. ft. ,'0,'" ■ jQf.' 



in both the 
Cutlass 
Supreme 
and Vista- 
Cruisers. 



a" 



The tailgates on our twosmalier 
wagons swing up and out of 
the way, leaving an opening big 
enough to slide dad's reclining 
chair right in. A button lets you 
release the tailgate from the 
front seat. And a light on the 
dash tells you .-"'r - - 
if the tailgate ^ O ' 
isn't shut. 



Other nice things: 
•All three of our wagons are 
available in either 2-seat or 3- 
seat models. You can specify 
GM steel-belted radial tires. 
The Custom Cruiser is avail- 
able with or without a wood- 
grain vinyl exterior. You can 
order a stereo radio, rooftop 
luggage carrier, power windows 
— and many oth- — ^ 

cr features to ; ' v 

make your "rirx*!;. 
wagon all the -S^^-i /l^jQk-^' 
Oldsmobile '".^ 
you want it - l^^zr^ 
to be. 



Cutla^^ Supreme Cruiser 



1974 Oldimobile station waqoni. 

Many nice things make a difference. 



*Some people think it's a wagon. 



Cl 



Mercedes (left) and Peugeot diesel cars confront each other in the front row; they're backed by gasoline versions. 

#^^f Can Diesel Cars Hack It 
^rtestI on American Roads? 

You Bet They Can 



They have a lot to offer: 
durability, low fuel cost, 
and low emissions 

By JAN P. NORBYE 

PS A utomotive Editor 
and JIM DUNNE 

PS Detroit Editor 

PHOTOS BY ORLANDO GUERRA 
AND TOM FORNANDER 



F or many years, Mercedes-Benz has 
been the only company to sell a 
diesel-powered passenger car in the 
U.S. market. Now the renowned Ger- 
man manufacturer has been joined 
by a leading French auto maker, 
Peugeot. Mercedes-Benz has been 
producing diesel cars since 1936. 
Peugeot built its first diesel in 1913, 
but it was a prototype and didn't 
get into production. In 1960, how- 
ever, Peugeot bought a license from 
H. R. Ricardo & Co. in England to 
produce its newest diesel engine. Ri- 



cardo has been a leader in the field 
since 1933, but as an R & D firm, 
not a manufacturer. 

There is much talk about diesel 
cars these days. They consume less 
fuel. They run with cleaner exhaust 
gases and show considerable promise 
of meeting future emission-control 
standards. There are other benefits, 
too, besides high mpg and low emis- 
sions—and also numerous drawbacks, 
which we'll examine. 

We tested two diesel cars— the 

Continued 



■Mercedes 220 Diesel has 3.42-in. bore and 3.29-in. stroke Peugeot 604 Diesel has 3.54-in. bore and 3.26-ln. stroke 
(87x83.6mm) for 1 21 .2-cu.-in. (1988cc) displacement. Pow- (90x83mnn) for 1 28.8-cu.-m. (2112cc) displacement. Power 
or is 65 hp at 4200 rpm; peak torque. 96 ft. /lbs. at 2200 rpm. is 65 hp at 4500 rpm; peak torque, 91.1 ft. /lbs. at 2000 rpm. 



in Viceroy. 

Get a taste of excitement. A taste worth 
smoking for. That's Viceroy. Full flavor that comes on 
rich and smooth from start to finish. Viceroy. 

Taste what smoking's all about. 




King Size, 17 mg."lar," 1 .2 mg. nicotine; Long Size. 18 mg." tar," 
1 .3 mg. nicotine av. per cigarette. FTC Report Feb. 73. 




iied material 



%uwefe 
bom smart. 




Make it psydf 
in me Navy. 

Get advanced technical training in electronics or nuclear power. 



If you're a high school graduate who can meet our quali- 
fications, the Navy will offer you over $17,000 worth of 
advanced technical training in our Advanced Electronics 

or Nuclear Power Programs. i—— 

These are very special 
programs, and the academic 
schedule will be tough . . . calling 
for plenty of concentration and 
honest effort. It'll take more than 
a good mind to make it. You'll 
need a strong desire to learn and 
achieve. And a willingness to do 
your share of the housekeeping 
chores. But any man who learns 
to operate or repair the Navy's 
sophisticated electronic systems 
or nuclear power plants, guaran- 
tees himself a firm foothold in 
the future, whether he stays in 
the Navy or not. 



TO: U.S. NAVY-Capt. Robert W. Watklin 
NAVY OPPORTUNITY INFORMATION CENTER 
P.O. Box 2000 
Pelham Manor, N.Y. 10803 



Please send more informaKon on : 

□ Advanced Electronics Program 

□ Nuclear Power Program 

□ Other Navy career opportunities. 
If you really don't want to wait, 
call 800-841-8000 toll-free 
(24 hours a day, seven days a wee' V 
In Georgia, call 800-342-5855. Call collect: 
In Alaska-272-9133, in Hawaii— 533-1871. 



Along with everything you learn, you'll be doing 
things and going places you might never get to with an 
ordinary job. You'll make new friends. Find that change 

I of pace you're looking for. But 

423 , above all, you'll be involving 
yourself in what can easily be- 
come a rewarding lifelong career. 

For more details, talk to your 
local Navy Recruiter. Or mail 
the coupon below. Or call toll- 
free, anytime, 800-841-8000 



Name- 



Date of 
.Birth 



Address- 
City 



-Phone- 



Be someone special 
in the New Navy. 



State 



Zip 




Tracktest fifth wheel is attached by 
Jim Dunne to rear bumper of gasoline- 
driven Peugeot 504. It's then hooked up 
to the Weston electric speedometer. 




Tracktest odometer is wired to car's 
electrical system via lighter socket. Driv- 
en by fifth wheel, it records distance 
down to 0.001 mile. 




Kent-Moore fluid flow meter works 
by engine manifold vacuum, measures 




Fuel-economy tests were made at 45 
mph. Start button on the odometer is 



pressed at the same moment the flow 
meter is switched to RUN position. 



PERFORMANCE TESTS 



Acceleration 


Mercedes 


Mercedes 


Peugeot 


Peugeot 


(seconds) 


Diesel 


Gasoline 


Diesel 


Gasoline 


0-30 mph 


7.8 


6.2 


7.0 


5.7 


0-40 mph 


12.0 


10.3 


9.7 


8.5 


0-50 mph 


20.6 


14.4 


16.8 


12.1 


0-60 mph 


30.9 


20.1 


25.6 


17.2 


0-70 mph 


45.0 


29.3 


33.5 


26.5 


0-80 mph 


60.0 


40.5 


43.0 


36.0 


Fuel mileage 










(mpg at 45 mph) 


26.231 


19.508 


29.258 


26.994 
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fuel flow from pump to engine, adapts to 
both diesel and gasoline-powered cars. 

Mercedes-Benz 220 Diesel and the 
Peugeot 504 Diesel— along with (for 
comparison) their gasoline-burning 
counterparts: four cars in all. 

The table (below left) shows fuel 
mileage and performance capability 
of the four cars. Emission test re- 
sults (in grams per mile) are: 

HC CO NOx 

Peugeot 504 Diesel 

(their test) 2.2 2.5 1.3 

(ind. test) 1.33 2.29 1.23 

(EPA test) 3.11 3.42 1.07 

Mercedes-Benz 
220 Diesel 

(EPA test by Southwest 

Research Institute) ....0.29 1.62 1 27 
Standards 

1975 Federal 1.5 15.0 3.1 

1975 California 0.9 9.0 2.0 

1976 Federal 0.41 3.4 2.0 

1977 Federal 0.41 3.4 0.4 

The diesels' emission levels— very 
close to the standards— have not 
been approached by gasoline engines 
( except when the latter are equipped 
with experimental emission-control 
systems, such as catalytic convert- 
ers or ultrasonic fuel systems— PS 
Feb. 73). 

Fuel economy? Says Robert L. 
Sansom, EPA's assistant administra- 
tor for air and water programs: "The 
available data on diesel-powered 
automobiles show a 70-percent in- 
crease in fuel economy over an auto- 
mobile of the same weight using the 
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New square-cornered 
Sylvania picture tube 



Handsome woodgrain cabinet, 

at no extra cost. (Offered only by NRI) 



Modular 
construction 
with plug-in 
circuit boards 




6-position detented 
UHF channel selector 



Automatic 
control 



Automatic degaussing 



100% solid 
state chassis 



Automatic 
tint control 



Automatic fine tuning 



NOW- 
learn color TV 
servicing while 
building this NEW SOLID STATE SET 

created by NRI for home training 



NRI wanted more than a hobby kit TV 
... so we built one from the circuits 
up, specifically for teaching advanced 
electronics. You can only get this 
superb set from NRI . . . it's exclusive 
with NRI Color TV Servicing Course. 

NRI was first to supply home study students withi cus- 
tom-designed training kits to give practical hands-on ex- 
perience as you learn. Now NRI scores another first . . . 
with the exclusive 25" diagonal picture tube, solid chas- 
sis, color TV set designed-for-learning. You build it your- 
self withNRI'sTV-Radio Servicing Course. 

Kit for kit, dollar for 
dollar, you get more for 
your money from NRI. 

The TV-Radio Servicing Course 
includes a wide-band service type 
oscilloscope and a color bar cross- 
hatch generator . . . along with 
other valuable equipment you will use to perform experi- 
ments and make repairs on your own and other sets. 




You'll soon find yourself earning $5 
to $7 an hour, in your spare time . . . 
even before the course is completed. 

Learning at home is easy . . . the sim- 
plified NRI way. Texts are "bite-size" 
and fully-illustrated, leading you step 
by step, stage by stage, to a thorough 
knowledge of electronics. You can introduce defects into 
circuits, perform experiments, and discover the how and 
why of circuitry and 
equipment operation. 





7ra/n with the 
Leader— NRI. 

The same training innovations which have made NRI the 
leader in career training at home are now available to 
you. Mail the insert card for a free full-color catalog 
which spells out the NRI "discovery" method of learning. 
There's no obligation. NO SALESMAN WILL CALL. 

APPROVED UNDER NEW Gl BILL If you have served since January 31, 
1955, or are in service, check GI line on reply card. 

NRI TRAINING 

3939 Wisconsin Avenue, 
Washington, D.C. 20016 
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gasoline, spark-ignited, reciprocating 
engine." 

Our figures must seem disappoint- 
ing in comparison. Our cars were 
practically identical except for the 
engines, and the difference is no- 
where near 70 percent. The Peugeot 
showed 8.39-percent improvement, 
and the Mercedes 34.5-percent im- 
provement, but the gasoline-driven 
220 had automatic transmission, so 
you can discount about 10 percent 
for that. ( The gasoline 220 no longer 
comes with the four-speed manual 
transmission that's standard on the 



diesel.) Both Peugeots had manual 
four-speeds. 

Diesels idle economically. The 

main reason for the discrepancy be- 
tween the EPA test results and ours 
must lie in the test conditions. The 
EPA has several test cycles, includ- 
ing stops and idling. Ours is a full- 
time driving cycle at moderate speed. 
And one of the diesel's great ad- 
vantages is that it idles very eco- 
nomically, while the gasoline engine 
keeps sucking in fuel as if the car 
were still moving. Where a gasoline 
engine will idle for 10 minutes on 



1/10 gallon, the diesel will run for 
40 to 50 minutes on the same quan- 
tity of fuel. No wonder the diesel 
has monopolized the taxicab business 
in London, and is about to do it in 
every big European city. 

Bear in mind also that the Mer- 
cedes 220 and Peugeot 504 are com- 
pact cars with modern and efficient 
four-cylinder gasoline engines as 
standard. They are also very quiet, 
which brings us to the noise-level 
tests (see pictures and table below) . 

The diesels are noisier, and there 

Continued 




Noise-level tests were run at varied 
speeds, from 30 to 80 mph, and under 
different conditions. Above, Norbye 
checks the electric speedometer. 





Checking noise radiation from a sta- 
tionary car with engine Idling was one of 
essential noise tests. The General Radio 
sound meter is held at waist height six 
feet away from the vehicle (with the en- 
gines In the other cars shut down). The 
diesels were louder than the gasoline en- 
gines, but the differences were not criti- 
cally wide. At right, we measure interior 
noise at speed, with all windows closed, 
all accessories off. From 60 mph on up, 
there is not much difference that can be 
attributed to the diesels. See chart below. 




NOISE-LEVEL TESTS (decibels on the A scale) 



Drive-by noise, from a distance of 30 

feet, was also measured, with wide-open 
throttle, closed throttle, and steady throt- 
tle. See results at right. 



Interior noise 


Mercedes 


Mercedes 


Peugeot 


Peugeot 


Diesel 


Gasoline 


Diesel 


Gasoline 


30 mph 


65 


64 


65 


64 


40 mph 


67 


66 


69 


66 


50 mph 


69 


67 


70 


68 


60 mph 


72 


68 


72 


70 


70 mph 


76 


74 


74 


72 


80 mph 


79 


78 


79 


78 


Noise at idle at 










6-ft. distance 


66 


64 


65 


62 


Drive-by at 30 ft. 










Wide-open throttle accel- 










eration from 25 mph 


68 


70 


70 


69 


Steady 50 mph 


72 


72 


73 


70 


Coast-down from 40 mph 


68 


68 


66 


67 
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SOONER OR 
LATER,YOU'RE 

GOING TO GET 
STUCK. 




There's nothing more aggravating than 
having your car break down on the road. 
Except maybe paying a twenty- mile towing 
charge and finding out the trouble was just 
a loose connection, like a coil wire or a 
battery cable. 

People have been going through this 
kind of aggravation for years. And we at 
Gulf think it's time something was done 
about it. We think that, in a country where 
people spend so much time behind the 
wheel of a car, they ought to know a little 
bit more about one. 

That's why we've compiled a little 
24-page booklet called "How not to get 
stuck when you get stuck" 

In this little booklet we tell you the things 
to look for when your car breaks down. And 
we explain, in layman's terms, how a car 
works, how so many unexpected things can 
go wrong, and what can be done about 
them. 

It covers everything from a loose elec- 
trical connection to a blown-out muffler. 

Of course we're not suggesting that the 
booklet will make a master mechanic out of 
you. Some things you're going to have to 
leave up to someone who is. And that's also 
covered in the booklet. 

You'll find chapters on starting, stop- 
ping, tune-ups, tires, fuel & oil, and all kinds 
of repairs and maintenance, and lots more. 

It's clear, informative, up-to-date, 
useful and free. 

If you'd like a copy just write to: Gulf 
Consumer Information, Box 1519- J , Houston, 
Texas 77001. We'll mail it to you right away. 

It won't stop your car from ever break- 
ing down. In fact, you're almost certain to get 
stuck sometimes. But when you do, at 
least you'll know your coil from your rear- 
end differential. 



GET TO KNOW GULF AND YOU LL GET TO KNOW YOUR CAR. 




GULF OIL CORPORATION 
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Diaasis are both four-cylinder 
units. Mercedes (below) is an 
SOHC design: Peugeot has 
pushrod-and-rocl(er-arm OHV. 
Mercedes OM 615 weighs 
446.6 pounds; Peugeot's In- 
denor XD-90, with aluminum 
head and sump, only 415. 




are good reasons for that. First, they 
have high-pressure mechanical fuel- 
injection pumps. These can accoimt 
for up to 20 percent of the noise 
intensity. Then there is the combus- 
tion noise. The air-fuel mixture ig- 
nites because of the heat generated 
during the compression stroke. The 
Mercedes has 21 : 1 compression ratio, 
the Peugeot 22.2:1. That means a 
combustion process with a very high 
rate of energy release, and that sort 
of thing is diflBcult to keep quiet. 
Considering that peak gas pressure 
inside the cylinders can reach 1250 
psi (or 15-20 percent higher than 
gasoline engines), it is impressive 
that the diesels are not noisier than 
they proved to be. 

The diesels have also been called 
"rough." They tend to have stronger 
vibrations, which stems from the 
fact that they have much higher 
forces generating torque recoil against 
the engine mounts, especially at low 
speed or idle, than gasoline engines. 
Both Mercedes and Peugeot use spe- 
cial crankshaft vibration dampers on 
the diesels. 

The diesel smokes! Here are the 
facts on the smoke problem. With 
both cars we had white smoke on cold 
starts (less on the Mercedes than 
on the Peugeot) . This is due to in- 
complete combustion during the in- 
itial moments after startup. We also 
saw black smoke under wide-open- 
throttle acceleration at speed. This 
is due to an over-rich mixture. 

The diesel engines are unthrottled, 
and the accelerator works the injec- 
tion pump. You could set the pump 
so that it would not feed in enough 
fuel to run over-rich, but that would 
mean a loss of power. How important 
is the smoke? We don't know, ex- 
cept that there is little evidence of 
toxicity in the smoke. 

The diesel stinks! We noticed 
no diesel odor inside the cars. Out- 
side, it occurred only during fre- 
quent or prolonged idling. There is 
no scientific method for measuring 
odor, so we can only say it's a minor 
irritant. And it's not really an en- 
gine problem— it's a matter of fuel 
composition. The odorous particles 
are various aldehydes and oxides of 
nitrogen. 

Poor performance. You have 
seen the acceleration figures. They 
are inferior to what gasoline engines 
can do in the same cars. You have 
to drive the diesel differently. You 
spend more time on wide-open-throt- 
tle acceleration. You look ahead, and 
plan your driving more. It's not as 
diflScult as trailer-towing, but it has 
some of the same problems. Yet the 
diesels have a great advantage in 
their tractability. You don't have to 
shift gears a lot. Instead, you can 
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This ^%ee lessoii in 
Computer Programming 

could start you toward 
a big-pay career. 



Its simplicity may surprise 
you. Send for it today... 
there's no obligation. 

If you're interested in a bigger future, why not prepare for a 
career in computer programming? To help you find out what 
programming is all about, and to demonstrate how you 
can learn it in your spare time at home— LaSalle will / 
rush you a sample lesson free and without obliga- ^/ ^jf", 
tion. You'll find it interesting and enjoyable. 

You don't have to be a math whiz to be a program- ~ 
mer because the computer does all the "figuring." And you 
don't have to have any technical skills because, as a programmer, 
you never operate the machines. What you do is write the pro- 
grams that tell the computers how to perform their tasks. LaSalle 
instructs you in the computer "language" called COBOL— espe- 
cially developed for business use. It is simple to learn because it 
uses the vocabulary and punctuation of everyday English. 

All it takes to start your training is a high school education and 
a logical mind. LaSalle will teach you computer programming 
right at home, in your spare time. You can keep your present job 
while you learn. 

Send for your free lesson today and give it a try. It might be the 
start of something big! LaSalle, 41 7 S. Dearborn St., Chicago, 
Illinois 60605. 




this informative, illustra- 
ted booklet, '"Beginning 
Your Career in Compu- 
ter Programming." 



NO STAMP NEEDED 



Coupon below becomes a postage-paid envelope. Cut along broken line, to full width 
of page. Fold at center line with arrow, then seal (tape, paste or staple) and nnail. 



J97] LaSjJtc £itenu<Ni Un,««ft,lv. 



YES, please rush me a free sample programming lesson and 
free booklet, "Beginning Your Career in Computer Pro- 
gramming"— «// without obligation. 



Print Name Age 

Address Apt. No. 



City . 
State 

35H 



.Zip 



LASALLE EXTENSION UNIVERSITY 

A Correspondence Inslilulion 
417 S. Dearborn Street, Dept. 95-098 
Chicago, tllnolt 60605 






FIRST CLASS 
PERMIT NO. 27 
CHICAQO, ILL. 




BUSINESS REPLY MAIL 
No postage stamp required if mailed in the United States 



Postage will be paid by 

LASALLE EXTENSION UNIVERSITY 

A Correspondence Institution 

417 S. DEARBORN STREET 
CHICAGO, ILLINOIS 60605 
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Can Allstate and State Farm 

beat this offer? 



When you buy car insurance, you should never 
buy on the basis of any one thing alone. 
Not even price. 

Buying car insurance is like buying a new car. 
It pays to shop around and see who gives you the 
most for your money. 

If you do, you'll find that Allstate and State 
Farm (in fact, any insurance company you choose) 
will have some of the things you see here. 

But only Continental Insurance has them all. 

Continental's Money-saving Discounts. Once everyone 
thought Allstate and State Farm "had to have the lowest 
prices." Because they"discounted." But so doesContinental. 



Description 


Discount 
(From base premium) 


Multi-car Ownership 


15% 


Driver Education 


15% 


Good Student 


25% 


Bumper (Meets Federal 

Safety Standards) 


10%** 



Of course, it's also important to consider the basic rate or 
premium upon which the discount is being given. Today 
insurance companies don't all charge the same rates. In 
fact, no one company can say it has the lowest rates over- 
all. Because each bases its rates on its actual experience 
with specific classes of drivers and specific geographical 
areas. The result: You may find that in your area Continen- 
tal's price for you is lower than either Allstate's or State 
Farm's. Or both. --v 




The Independent Agent. He 

doesn't work for an insurance 
company. He works for you. 
And his success is based on 
placing your insurance with 
whatever company will keep 
you the happiest. If we don't 
do the job, he's free to switch 
your insurance to a company 
that will. 




\ Choice of Plans. Continental gives 
i you a choice: A policy that covers 
your car alone. Or a unique new pol- 
icy that covers both your car and home. It's called Personal 
Comprehensive Protection: PCP*. By combining both your 




automobile and homeowners policies into one, it can actu- 
ally give you more insurance coverage for your insurance 
dollar. 




24-hour Toll-free Dial-a-Claim. Any time, any day, you can 
report an accident from anywhere in the United States or 
Canada. And whenever you call, the call is on us. 





Fast Fair Claim Payments. We 

pay the full amount due on 
every legitimate claim we get. 
Without haggling. Your good- 
will IS more profitable to us in the long run than any pen- 
nies we might shave off in the short run. 
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•♦Discount from developed premium, collision coverage only. 

*Not available In all states. 



1600 Claims Adjusters. We have more than 1600 trained 
claims men located throughout the United States and 
Canada. If you need help, there's always one nearby. Even 
on a holiday— if you have an emergency. 




Free Waiver of Collision 
Deductible'*'. If you have an 
accident, we'll waive your col- 
lision deductible under three 
conditions: The other driver is identified and at fault; he 
has auto property damage coverage; and the damage to 
your car exceeds your deductible. That means if you have 
a $200 accident and a $100 deductible, Continental pays 
you the full $200. 




Automatic Increase of Liability Coverage to Meet Each 
State's Minimum Requirements. By law, you have to carry 
enough insurance to meet your state's minimum financial, 
responsibility requirements for bodily injury and property 
damage. But let's say you have an accident while driving 
a private passenger car in a state or a Canadian province 
that has higher requirements (such as those above). If 
you're insured with Continental, we'll automatically pro- 
vide increased coverage to meet the higher requirements. 
At no additional charge. 



Forcomplete details on everythingyou 
see here and more, call your Continental 
Insurance Agent. 

You'll find him in the Yellow Pages.^^ 



Automatic No-fault Coverage When Driving in a No-fault 
State. Let's say you live in a state that doesn't have no-fault 
insurance. But you have an accident in one that does. And 
that state has enacted legislation requiring non-residents 
to carry no-fault insurance when driving through. (So far, 
two states with no-fault insurance have done this. And 
more may follow.) Wherever you go, Continental will meet 
the letter of the law. And automatically provide you with 
the required no-fault protection. At no additional charge. 




The Continental Insurance Companies 

Home Office: 80 t^aiden Lane, New York, New York 10038 
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Mercedes engine (top) is installed 
vertically, while the Peugeot has 20-de- 
gree slant. Both have indirect fuel injec- 
tion, but work on different principles. 
Mercedes uses a precombustion chamber, 
a pear-shaped cavity with ball pin facing 
injector nozzle. Fuel spray is deflected 
and retained In the precombustion cham- 
ber until the flame spreads to the cylin- 



der. Peugeot uses a swirl chamber (Com- 
et V) developed by Ricardo in England. 
It's close to spherical: fuel is sprayed 
against the inside wall. Turbulent airflow 
assures thorough mixing but some fuel 
may escape to the cylinder before igni- 
tion. Mercedes design has closer control 
of flame propagation, assures faster 
warm-up during cold starting. 



lug top gear down to under 30 mph 
and have ample torque for accelera- 
tion. Diesels don't slow down much 
on uphills, their torque is so strong. 

Some other drawbacks. The oil 
filter is larger and more costly, and 
you have to change it more often. 
That's due to greater contamination 
from blow-by gases— a result of the 
high compression. The diesel needs 
its own special lube oils, too, with 
detergents, acid-disposal agents, and 
anti-wear ingredients. And it's vital 
to use low-viscosity oils in cold 
weather, or cranking loads on the 
starter motor would be insurmounta- 
ble. That's why they have heavy- 
duty batteries and starters. Diesel en- 
gines are heavier (98 pounds more 
for Peugeot, 66 for Mercedes) . Most 
of it lies in structural reinforcements 
(block, head, crankcase), and some 
in the injection equipment. 

Diesel advantages. Once the 
diesel has started, there are no driv- 
ability problems (stvmibling or stall- 
ing) . It has a simplified maintenance 
schedule. The glow plugs that fire 
the mixture on cold starts can go 
100,000 miles between changes. You 
can forget about coil shorts, replac- 
ing condensers and breaker points, 
and shorts in the ignition wiring. 
There are no coil and distributor. 
The injection system is essentially 
maintenance-free, protected by a se- 
ries of filters. 

Diesel engines have extreme dura- 
bility, maybe three times the life of 
a gasoline engine. Rugged construc- 
tion is only part of the amswer. 
There's also the fuel. Diesel fuel acts 
as a lubricant on the cylinder walls 
(while gasoline acts as a solvent). 
That means reduced internal wear 
despite the higher friction losses and 
bearing loads. Easy maintenance and 
long life are importeuit economic fac- 
tors that must be evaluated against 
the diesel's higher cost ($600 for 
Mercedes, $900 for Peugeot). The 
savings in operating costs depend 
on the price of diesel fuel in your 
area. In most states it costs about 
the same as regular gasoline. 

Should you buy a diesel? Why 
not? They're great on quality. If the 
fuel shortage gets worse and gasoline 
prices go up, you'll be better off. 
And today's diesel may be a better 
answer to tomorrow's emission-con- 
trol standards than the catalytic con- 
verters Detroit is working on. 



MERCEDES 



PEUGEOT 



[N A FEW MONTHS WEll 

TEACH YOU A SKILL, 
PAY YOU A SALARY, THEN 
SEND YOU HOME. 




Here's the deal. 

First you pay a quick visit to the 
Army Reserve Center nearest you. 

They show you a list of different 
job-training courses. They level with 
you, too, that not every unit can offer 
you every job. 

After you've picked a career 
you'd like to try, they check to make 
sure there's an opening for it in the unit. 

Then you're on your way. 

Eight weeks of basic training 
gets your body in great shape. 

Then comes a few months of job 
training. How many depends on the 
job you want to learn. 

Now you take off for home. If 
you're big on saving, you've probably 
got close to $ 1 ,000 stashed away in 
your pocket. Don't forget, your living 
expenses are on us. 

Once you're home, you're all 
set to go after a full-tim.e job using the 
skill you just learned. 

Meanwhile, you're sharpening 
that skill one weekend a month with 
the Army Reserve. That one weekend 
a month ^\^ll also put about $40 more 
in your wallet. 

In the summer, you'll get two 
weeks of the same at summer camp. 

All you have to do now is figure 
out which career you'd like to try. 

THE ARMY RESERVE. 

ITRffiSTO 
GO TO MEETINGS. 



Interested in more information? Write: 



Army Reserve Opportunities 
P.O. Box 68 M 
Philadelphia, Pa. 191)2 



a 



Na 



-Age. 



Address. 
Cirv 

7ip 



-State. 



-Phone- 



PS 11-73 





New Ideas from the 
Inventors 



The PS pick of ingenious inventions recently patented 

ILLUSTRATIONS BY DANA RASMUSSEN 




Flap wheel adjusts itself for terrain and load 

Flexible vanes radiating from the hubs of these wheels would change their 
shape on rugged or uneven terrain, bending more or less, depending on the 
load. The profile and long load-bearing surface of the wheel would have 
the sure, relatively light footprint of a tractor tread, would reduce friction 
under lighter loads or on even ground. Stones and debris couldn't clog the 
flaps, and they'd reverse themselves for backing up the vehicle. 



Tire studs extend on ice 




Turning a rim valve would extend 
or retract this tire's ice-gripping 
studs. Normally, air bled from a 
high-pressure tube would expand the 
studs' "pockets," letting them rise 
out of ground contact. Venting the 
pockets would allow air in the larger 
tube to press the studs out. Repres- 
suring the pockets-by another valve 
turn— would retract the studs. 
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Trim brush guides itself 




Set to the right working angle and 
locked on its threaded shank, this 
sash and mullion brush would let 
you paint trim more quickly and 
evenly, and make it easier to avoid 
smears. Extended clear of the T- 
shaped handle, the brush could be 
dipped into paint without getting 
any on the crossbar that serves as a 
guide when drawn along any strip. 



Engine cam turns rotary piston 




The two-lobe combustion chamber 
of this engine is said to minimize 
vibration and combine better features 
of turbine and piston drives. A ro- 
tary piston would act together with 
a flap piston wi^ a cam action to 
effect the sequence shown: (1) ig- 
nition: (2) expansion and exhaust; 
(3) intake; and (4) compression: and 
the cycle can begin again. 

Pedal turns music sheets 




Pulleyed across the top of a music 
stand, this endless cord would let a 
musician turn a page with a pedal 
switch. He'd clip the right-hand cor- 
ner of a sheet to a swivel fastener, 
then start the turning motor to move 
the sheet to the left. The clip would 
disconnect and travel to the right to 
turn the next page. 

The following patents have been issued on these 
inventions: 

Flap wheels No. 3.628.618 to T. H. Cash, 
Mesa, Ariz.: Extendable studs A/o. 3,712.358 
to E. Kinarsson, Reykjavik. Iceland: Paint brush 
on guide Afu. :1.6.i6.58l to W.V. Zeman. Char- 
lotte, N.C.: RoUry piston engine No. 3.707,073 
to R. J. Bernstein. Garden Grove, Calif.: Page 
turner No. 3.665.093 to J. H. Machnacz. 
Philadelphia. 

Copies of patents may be ordered, by number, 
from the Commissioner of Patents. Washington, 
p. C. 20231. at 50 cents each. To write to an 
inivntor, if the address above is insufficient, ad- 
dress him (by name and patent number) in care 
of the Commissioner of Patents. 
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Great One George Bignotti says: 

iSaye big money on S-K® 
Golden Warranty Specials" 




K * w^MvuJ^rtJ I-* nijtaipmw* tan* 



Mechanics like George Bignotti, winner 
of more Indy 500 races than any crew 
chief, uses S-K tools at the track. And at 
home for "fix-it" jobs. 

Whether a professional or home handy- 
man, you'll like the famous S-K reversible 
ratchet. Lets you at difflcult-to-reach 
places . . . breeze through tough jobs. 

As Great One, George Bignotti, says: 
"You can't buy better. The Golden War- 

SAVE $21.99 ^ 

21 pc. W drive Socket Set with famous S-K 
ratchet, No. 4521-9. Includes 9 standard sockets; 
8 deep sockets; 2 extensions; universal joint and 
reversible ratchet. ^ . 

Separate purchase price: $42.98 mi w 



ranty is proof. And right now they're on 
sale at hardware and auto parts stores." 



All American Made 



S-K 





TOOL GROUP, DRESSER INDUSTRIES, INC. 
Franklin Park, Illinois 60131 

© 1973 Tool Group, 
Dresser Industries, Inc. 



'Suggested user price 





SAVE $2.89 

4 pc. Ratcheting Box 
Wrench Set, No. 340-9. 

Includes 4 wrenches in 
vinyl pouch. 

Separate 
purchase 
price: $16.87 



M3 




SAVE $14.70 



14 pe. drive Metric Socket Set with S-K ratchet, 
No. 14-9. Includes 10 metric size sockets; spark plug 
socket with neoprene insert; 2 extensions; S-K revere- 
Ible r.,che,. $-^99* 
Separate purchase price: $29.69 l"V 



SAVE $1.34 

7pc.%''drive Hex Bit 
Socket Set, No. 19707-9. 

Includes 7 sockets. 
Replaceable hex bits 

Separate 
purchase 
price: $11.83 



MO 
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Our policy: complete satisfaction\or return for free replacement (warranty administered at point-ot-aaie) 
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Detroit Report 

Behind the scenes in the auto industry 
By JIMDUNNE / PS Detroit Editor 

GM gives go-ahead for Cadillac's "small" car 

Cadillac is well on the way to finalizing the design for its Mercedes-size 
model. It will be introduced within the coming three years, and it may revive 
the old La Salle name. The compact Cadillac model has a wheelbase of about 
112 inches, and will not exceed 200 inches in overall length. While the 
interior dimensions will be based on the Mercedes, the engineering will 
be strictly Cadillac, with front-wheel drive. Cadillac has over seven years' 
experience with front-wheel drive in consumer operation. Front-wheel-drive 
prototype compacts are now undergoing final testing at the General Motors 
Tech Center. The biggest remaining question is what kind of engine will be 
used in the new compact. 




New piston engine or Wankel? 

Cadillac has a choice of three pos- 
sible engines. One would be a 
smaller V8 baaed on the Chevrolet 
350. Another would be a V6 derived 
from the current Cadillac V8. There 
has been a rumor that Cadillac 
might revive its 1963-66 V12 pro- 
ject, but if it does, it won't be for 
the compact. 

The GM rotary has a better 
chance than either the V6 or the V8 
since it will give Cadillac a better 
reason for charging a premium 
price for the new compact. If the 
Wankel gets the nod, Cadillac can be 
expected to develop a three- or four- 
rotor design for transverse installa- 
tion. 

More small cars: more deaths? 

Some auto safety engineers think 
so. What they are doing is blaming 
the 2000-death increase in 1972 auto 
statistics on one factor alone— the 
wider use of smaller cars. Roy 
Haeusler, safety vice-president at 
Chrysler, claims that the occupant 
of a small car involved in an acci- 
dent sustains more serious injury 
than those riding in heavier cars. 
Conclusion: More small cars on the 
road lead to rising death toll. 

But this conclusion is faulty. 
There is no evidence to indicate that 
the smaller car is the culprit. In 
fact, available statistics prove that 
small cars have lower rates of acci- 
dent involvement than large cars. 
There is no contesting the fact that 
the occupants of a small car run a 
higher risk of injury in case of an 
accident, but since they are in- 
volved in fewer accidents, they are 
not the reason for the rise in high- 
way fatalities. 

And the argument can even be 
turned around, on the grounds that 
big cars are dangerously aggressive 
to small-car occupants in case of a 
collision, with the implication that 
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big cars, with their higher rate of 
accident involvement, represent a 
traffic hazard. Not small cars. 

Detroit reluctant to disclose mpg 

Now you know. Gas mileage is 
something that the auto companies 
don't like to talk about, but now the 
Environmental Protection Agency is 
forcing their hand. EPA proposes 
that auto makers should post mile- 
age figures on the stickers of each 
car they build, telling the consumer 
just what he can expect to get from 
a gallon of gasoline. 

Detroit is reluctantly going along, 
but protests that there is no sure 
way to be exact about the figures. 
Each driver gets different mileage 
on the same car. The same driver 
gets different mileage if he takes 
a different route. 

The EPA goes further, and sug- 
gests a table of fuel costs to accom- 
pany the mileage figure on the 
sticker. One sample chart shows a 
2000-pound subcompact car with an- 
nual fuel costs of $271, compared 
with $775 worth of gasoline required 
to run a 5500-pound luxury car for 
a year. In auto circles, this is seen 
as an official program to swing 
more buyers to smaller cars. 

Ford, Chrysler play waiting game 

While GM is going ahead on full 
throttle with its rotary-engine pro- 
gram. Ford and Chrysler are taking 
a wait-and-see attitude. The first 
GM rotary-powered car is scheduled 
for introduction next August. Three 
other projects are in the planning 
stage. 

Ford and Chrysler haven't even 
signed an agreement with Curtiss- 
Wright for the rights to build Wan- 
kel engines in the U.S. Insiders 
say that is part of the game. Ford 
and Chrysler want to see what GM 
does with the rotary engine before 
they tip their hands or actually 



commit their own money on the 
engine. 

Meanwhile, GM will get a big 
jump on its competitors. The No. 1 
auto maker plans to build 100,000 
or more rotary engine cars in the 
1975 model year, and the figure 
could rise to over a million within 
three years. If the GMRE is as 
successful as the company expects 
it to be, Ford and Chrysler will 
have a lot of catching up to do. 

Bigger Lincoln in the works 

While Cadillac is planning a 
smaller car, Lincoln is going the 
other way. Ford has nothing in its 
lineup now to compete with the 
Cadillac limousines or the 60 Spe- 
cial, and will add a new and bigger 
luxury model, the so-called "Fleet- 
wood" Lincoln in 1976. It will have 
individual styling and Ford's new- 
est 501 cubic-inch V8 engine. Styling 
will be a combination of the Con- 
tinental sedan and the Mark IV. 

Chrysler readies 4x4 utility car 

Both Dodge and Plymouth name- 
plates will be used on the new 
Blazer-type car Chrysler is prepar- 
ing for introduction in January. 
Developed under the "Rhino" code 
name, the new vehicle will be called 
a Trail Duster when sold as a 
Plymouth, Ramcharger when sold 
as a Dodge. The chassis and front- 
end sheet metal are taken from the 
Dodge D-lOO pickup truck, and a 
full-time New Process four-wheel- 
drive system will be standard. 

Ford plans big product changes 

While long-term product planning 
at Ford puts the full emphasis on 
the smallest cars. Ford will concen- 
trate its short-term styling changes 
on the intermediate and compact 
cars in its lineup. The Torino and 
Montego, Maverick and Comet, plus 
the Thunderbird, are scheduled for 
major changes in 1975. 

First in line are the compacts. 
Maverick and Comet will get room- 
ier bodies with a squared-off look. 
All models will go to a 110-inch 
wheelbase (now two-doors are 103 
and four-doors 109.8 inches). This 
adjustment will provide a car to fill 
the gap that has existed between 
the compacts and the intermediates 
since the Falcon was dropped. 

The Thunderbird will be included 
in the intermediate renewal pro- 
gram. The next-generation interme- 
diates and personal luxury cars will 
be built on the same frames. These 
changes will be completed by 1976, 
when Ford will turn its full atten- 
tion to the subcompacts. At that 
time. Ford will be due for a new 
Pinto, and possibly an economy/ 
commuter car smaller than the 
Pinto. 

By the way: Chevrolet is well 
along on a project for a front-wheel- 
drive car that will be smaller than 
the Vega. HH 
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We've put new practicality into 
our Caprice btate wagon. 



New Flip-Down seats fold flat in 
nothing flat. 

On full-size 3-seat Chevrolet 
wagons, you can now fold second and 
third seats quickly and easily from one 
position by the right rear passenger 
door. The third seat is spring loaded 




and flips 
down auto- 
matically from 
a remote switch 
on the wheelhouse. 
There's even an available tailgate 
that opens and closes untouched 
by human hands. 

At the touch of the key in the 
side-mounted lock, the window slides 
up into the roof and the tailgate dis- 
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appears into the floor. Just the thing 
for times when your arms are loaded 
with packages. And it provides easy 
access to the stowage area behind the 
rear seat. 

There's a lot of pure wagon engi- 
neering here. 

New sound insulation that 
extends all the way back over the 
cargo area. The 125-in. wheelbase and 
wagon-engineered coil/leaf spring sus- 

[ tension that handles the wagon's 
oads and still gives you a luxurious 



feel. Plus a 400-4 V8, Turbo Hydra- 
matic transmission, power steering, 
power front disc/rear drum brakes 
and an electric clock. All standard. 




Inside and out, the styling is 
unquestionably Caprice. 

With the distinctive new grille 
and outside trim.With full-foam seats, 
handsome instrument panel and the 
new cut-pile nylon carpeting. Wher- 
ever you turn, there's that Caprice 
feeling. 

New styling, new practicality. 
Caprice Estate for '74. A lot of wagon. 



Chevrolet 




Load your gear aboard at home, trail quickly 
to cruising waters, then live aboard cheaply 



By JIM ROE / PS Boating Editor 

^The new trailered cruisers— outboard, stern drive, in- 
board or jet— give you a fair slice of both worlds. 
First, you have the advantages of a trailer-based craft: 

• Free storage at home; loading at your doorstep. 

• Rapid transit to the water of your choice, whether 
it's five or five hundred miles away. 




In Bonanza's cockpit a built- 
in Icebox sits under pilot's seat. 
Meanwhile, builder has provided 
an excellent helm position. 




Tilt companion seat forward 

— there's a steel sink. Galley's 
complete with five-gallon water 
system, two-burner stove. 



Travel and cruise — It's a practical family stern drive, but Roe tested outboard version 
plan. Cruisers' Bonanza 21 (above) has Merc (inset) with a single 85-hp Johnson motor. 

New Trail-'Em Cruisers 
Stretch Your Boating ^ 




Traditional V berths occupy 
the forepeak. Recessed marine 
head with lid down is a con- 
venient dressing stool as well. 



• Easy access to both hull and engines for mainte- 
nance and repair. 

Second, they give you many advantages of big-boat 
live-aboard cruising: 

• Sleeping accommodations for four— or perhaps six 

Continued 



Houseboat-style Poseidon Pocket Packet Is another ver- Starcraft's new Chieftain 24 accommodates a family of 
sion of the trallerable cruiser. With four bunks, full galley, four. A pleasing cabin interior has sliding, screened windows, 
and head, 24-footer is a live-aboard route-camper/crulser. The aluminum-made boat costs $7700 with 140 Merc. 




People write to 



supreme Qua//^ 



Have a question about motor oil? Lubricants? Engines? Ask the Pennzoil experts... 



Peekaboo Dipstick. Why is it I never 
seem to get the same answer twice when 
I have my oil checked? One attendant 
says I'm a quart low, another says it's 
full. And when I check it myself, it's 
frequently different. What's happening? 

Turn off the engine and let your car sit 
for a few minutes before checking the 
oil level. Sometimes it takes a while for 
oil to drain from the upper valve area 
back into the crankcase. This probably 
accounts for the discrepancy. 




Air Oil. I've been told the basic differ- 
ence between aircraft gasoline and reg- 
ular automobile gasoline is octane. But 
what is the difference between auto- 
mobile oil and light-aircraft oil? What 
would happen if 1 used it in my car? 

Principally, the difference between 
automobile oil and aircraft oil is the 
additive combination used to combat 
specific operating problems. We do not 
recommend substituting one oil for the 
other. 

Mystery Letter. What does the "W" 
stand for in 1 OW-30 motor oil? I always 
thought it stood for "Weight". 

The "W" means the oil will be no 
thicker than the SAE standards for a 
10-grade oil at 0°F. It will also be no 
lighter or heavier than the SAE stan- 
dards for a 30-grade oil at IWF. 

What's Normal? Most of the driving I 
did through last summer's hot spells 
was at speeds of 60 to 70 mph. Tem- 
peratures were in the high 90's and I 
found I used a quart of SAE 30 oil 
every 600-800 miles. This seems a little 
excessive to me. How often should I 
have to add oil? 

Considering the temperatures and 
speeds you described, a quart of oil 
every 600-800 miles wouldn't appear to 
be excessive. But there may be other 



reasons for the loss. Make sure you 
are not overfilling the crankcase. This 
floods the cylinders with more oil than 
the rings can control. We recommend 
oil be added only when the level reaches 
the "Add Oil" mark on the dipstick. 

How Hot is Hot? I'm worried about a 
possible oil temperature problem. 
Under normal driving conditions, the 
oil temperature in my car is about 220°. 
I use Pennzoil and, though my oil con- 
sumption is low, at high speeds the oil 
temperature goes up to 250-265°. Isn't 
this running too close to the breakdown 
point? 

// you're running at 265° with Pennzoil, 
you're all right. But be sure to change 
your oil according to the manufac- 
turer's recommendation that applies to 
your particular driving conditions. 

Heavy Rider. I drive about 60,000 
miles a year. The problem is, I'm a 
heavyweight and by the middle of the 
second year, the ride is killing. I've 
thought of buying used police cars be- 
cause of their heavy suspension. That 
way I could drive it and get the kind 
of ride I like. Is this a good idea? 

Depends on the car and what it was de- 
signed to do. If the particular make has 
a sprint or city rear axle, you could go 
through a lot more gas covering your 
60,000 miles a year. Look into it closely 
before making your decision. There are 
a lot of things to be considered. 




East/West, It's the Same. We're 
from the east coast and have used Penn- 
zoil all the time. But is the Pennzoil 
here in California the same as I'm used 
to? 

Yes. Pennzoil Motor Oil is the same 
high quality across the nation. It's made 
from 100% pure Pennsylvania stocks. 
Our west coast blending plants take the 
refined base oil and blend it with addi- 
tives to make the finished product. 



Curious. A recent discussion with a 
friend centered on petroleum based oils 
and paraffin based oils. I maintained 
they shouldn't be mixed, he claimed it 
didn't matter. 

In a way, you're both right. Whether 
the oil is paraffinic or napthenic, they 
are both still petroleum based oils. 
However, we don't recommend mixing 
them because of the different additives 
used in their formulas. 




Z-What? I've seen it mentioned in your 
ads, but what exactly is Z-7? 

There are a group of additives in Penn- 
zoil that act as dispersants, detergents, 
anti-wear additives and foam rust in- 
hibitors. We call them Z-7. Incidentally, 
this oil exceeds all car manufacturers 
engine test requirements. 

WE'RE OPEN TO QUESTIONS about 
motor oils, lubricants, engines. But, you 
can tell us a few things, too. Maybe you 
have discovered something interesting 
about motor oils or lubricants. Or you 
may have a special reason for being a 
Pennzoil fan. We would like to hear 
from you. Write to: Pennzoil Company, 
Technical Service Department, P. 0. 
Box 808, Oil City, Pennsylvania 
1 630 1 . Note : sorry no pictures or mate- 
rial can be returned. Letters chosen for 
publication are subject to revision nec- 
essary for publication requirements. 

Quality Products For Over 85 Years 





Surprising luxury and comfort in ar 



They have big-boat safety and comfort, small-boat mobility. You can wheel 



or eight, if you count sleeping bags in the cockpit. 

• A cabin for protection from sun and rain. 

• A galley and head— in some, even a shower! 
These versatile boats are gaining new popularity due 

to better hull and accommodations designs and better 
power matchups. They are available in sizes from 18 to 
about 24 feet; a few trailerable boats go up to 27 or 28 
feet. The smaller ones can be towed by a full-size fam- 
ily car; a frame-mounted hitch and heavy-duty springs 
and suspension are advisable. The biggest require truck 
towing power. In any case, the beam may not exceed 
eight feet for legal highway trailering anywhere with- 
out special permit and arrangements. 

From long personal experience I can tell you that 
trailering /cruising is a practical family proposition. 
We owned a succession of three trailerable cruisers. An 
area of the country in a radius of 500 miles from our 



Cabin ingeniously opens fore and aft on Glastron's 21 -ft. 
Vagabond. Cabin lounges sleep two grownups, three kids. 
There's room for two more to bed down on cockpit lounges. 




home near Chicago was in reach with no more than a 
day's drive. By no means are these imusual boat-trail- 
ering distances. Some owners trail their small cruisers 
to Florida each winter, for instance. 

You can pack a surprising lot of living and gear 
aboard. In our 22-footer with a pair of Johnson out- 
boards, we had built-in tanks for nearly 70 gallons of 
fuel. No stint on equipment: We had a full-size marine 
telephone, depth sounder, and RDF. 

A look aboard the 20- to 24-foot cruisers rigged by 
Lake Michigan fishermen could startle you. Some are 
powered by big twin outboards or stem drives, have 
VHF and possibly Citizens Band radio as well. Depth 
sounders will be of the best, since they must be sensi- 
tive enough to pick up fish accurately. Even autopilots 
are not unusual. This power and gear adds up to a. 
healthy price tag, of course. 

Now Popular Science has been inspecting and test- 
ing these small yachts for suitability, comfort, and 
safety on the water. Our conclusion: There are many on 
the market that will give you what you need: 

Cruisers, Inc: Bonanza 21. This Wisconsin build- 
er offers an attractive choice of small fiberglass cruisers. 
I tested the Bonanza 21 in Florida's offshore waters. 
A single 85-hp Johnson outboard gave ample power for 
lugging and for speed in the modified-V hull. And .she 
had accommodations packed into every square inch. 

Her features, illustrated on the preceding page, are 
the desirable basics, but there are resourceful additions: 
Grasp the lifting rings in the cockpit-deck grating and 
you discover that the grating is a table, complete with 
fold-down legs, large enough for five or six to be seated 
around. Replace the grating and unfold the two side- 

Copyrig: ,! 




sconomical family car. Ford Maverick for 1974. 



Ford Maverick has always been an inexpensive car to run 
'ith a reputation for good gas mileage. Now Maverick with 
jxury Decor Option also offers many appointments you'd 
<pect on d luxury car. It's the economical family compact 
at doesn t ask you to give up luxury. See it now at your Ford 
ealer's. The closer you look, the better we look. 



FORD MAVERICK 



FORD DIVISION 



them anywhere to find new waters 

facing seats and you discover you have about half the 
outdoors for sleeping space, which includes the pad of 
the full-width transom seat. It's all weatherproof, too, 
as we discovered when a hard rain caught us offshore. 

Chrysler: C-486 23. This beautiful new boat is 
available in hard- or soft-top models. The sleek cuddy 
cabin has full sitting head room. An extra-wide fold- 
ing and louvered door separates the cabin and cockpit, 
let.s in light and air. Standard equipment includes a 
canopy with boot and raised flanges on the foredeck 
hatch to prevent leaks, and two back-to-back padded 
side seats. Options include galley, dinette, and camper 
canvas. Built on Chrysler's premium Hydro- Vee hull, 
the C-486 is available with twin 130 stern drives. 

Starcraft: Chieftain 18 and 24, Esprit 24. The 
18-footer is designed "to bring roomy trailerable cruis- 
ing to people that didn't think they could afford it just 
yet." The Chieftain 24 (see photo) comes with a com- 
plete galley, carpeting and draperies inside, a flying- 
bridge windshield, seats, and bow rails. 

But the most exciting Starcraft is the new fiberglass 
V-hull Esprit 24 ( not shown ) . It has a dramatically 
swept flying bridge superstructure. Two separate com- 
partments are designed to sleep two persons each. 

Glastron: Vagabond 21 and 25. The big Texas 
builder has a full line of trailerable cabin cruisers. The 
Vagabond 21 is rated to carry 1800 pounds. At meal- 
time, a Formica table slips out of the bow between the 
lounges. At bedtime, lounge curtains drop for privacy. 
Standard power is a 302-cu.-in. V8 with stem drive. 

The newest Glastron is the 25-footer, with full fly- 
bridge and built for big water. With several power op- 
tion.s ( no outboard ) , she comes with power steering. 




Streamlined cabin has a luxury interior aboard Chrysler's 
new 23-ft. C-486. Two cabin bunlcs have storage under; a 
full-width transom seat converts to double bed in the sun. 



Trojan 24. Just out, the F-24 has a deep-V hull and 
modified flying-bridge-type control station. The cock- 
pit is teak-planked, and there's sleeping space for two. 
The maker says this boat has space for a shower in- 
stallation. She is designed for up to 225 hp. 

Penn Yan: Vindicator 26's, IVIontego 22. Both of 
the 26-footers sleep four, have more than six feet of 
cabin head room. Shower is optional. One model mounts 
a flybridge. Both carry inboard engines in single or 
twin Tunnel Drive installations. The pop-top Montego 
22 has a console deck back of the windshield, which 
swings over the pilot station, doubling as a hardtop. 

Other boats to look for: Duo's Capitan 20, BIA- 
certified to carry up to ten people. MFCs Caprice and 
Gypsy E/Z Cruiser 21's, with cabins to seat five 
adults. Sportcraft's Imperial 24, whose top speed with 
four passengers and 225 hp is about 35 mph. Seacraft's 
Safari 20 and 25, designed for a soft and dry ride. At 
the boat shows this winter you'll see more you like. BH 
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BUILD VDUR OWN 
BELL&HOWELL 
SOUD-STATE 
25-INCH DIAGONAL 
COLORTV! 

It's an enjoyable way to learn new skills that could 
launch you on a brand-new career in electronics! 

For free information, mail postage-free card today! 



aterial 



A complete at-home 
leaming program in 
home entertainment 
electronics! 



Get free information now about this 
complete, learn-at-home program in home 
entertainment electronics prepared for you 
by skilled instructors at Bell & Howell Schools. 

Work on this exciting "hands on" project 
integrated into your leam-at-home program! 

As part of your program, you build yourself a 
Bell & Howell solid-state color television set. This 
important project gives you "hands on" experience with 
solid-state circuitry— the kind oi practical experience 
you'll need to build a successful career. 

Attend special "help sessions" . . . talk to your 
instructors in person! 

If you'd like some personal advice at any 
point in your program, you can arrange to 
attend a special "help session" and talk over 
special problems with a qualified Bell & Howell 
Schools instructor. 

Master the most up-to-date 
solid-state circuitry 

As color TV moves more and more in the direction of 
total solid-state circuitry, you'll be thoroughly familiar with 
the most advanced "trouble-shooting" techniques for 
these sophisticated circuits. 

Rx stereo systems . . . FM-AM radios . . . 
phonographs . . . tape recorders 

The thorough knowledge of electronics you gain from 
completing this course and building your own color TV 
set will be enough to sen/ice almost any type of home 
entertainment electronic device— even some that aren't 
on the market yet! 

Rnd out how to earn extra part-time income— or start 
your own business! 

We'd like to tell you all about this fascinating elec- 
tronics program . . . and how you could build yourself a 
new future-full or part-time. Mail the attached card today 
so that our Bell & Howell Schools representative can bring 
you all the facts you need without obligation. 

Exclusive Electro-Lab® electronics training system 
—yours to keep! 

To make sure you get practical experience with in- 
struments used daily by professionals, we've integrated 
into your program three precision instruments you as- 
semble yourself: a Design Console, an Oscilloscope and a 
Transistorized Meter. (See details at right.) 

For Free Information, 
Mail Card Today! 

' Eieclro-Lab is a registered trademark of the Bell & Howell Company. 




Inch 
picture 
(meaturad 
diagonally) 



Detach 
postaoe-paid 
reply card 
and mail 
today for free 
information 
atxHJt... 

■ Bell & Howell Solid-State 25-inch 
Diagonal Cotor TV: Ultra-rectangular 
tube • 25-inch picture measured diagonally • full 315 sq. 
inch viewing area • solid-state modular circuitry • 4 ad- 
vanced IC's • 100 transistors • 72 diodes • individual plug- 
in circuit boards • special UHF/VHF tuning features • 
built-in self-service components. 

■ Design Console: "Breadboard" circuits without solder- 
ing for tKDth solid-state and vacuum tukje experiments • 
patented modular connectors • transistorized dual-range 
regulated DC power supply • 12.6 volt center tapped AC 
power supply • sine and square wave signal generator • 
test speaker. 

■ Oscilk>scope: Professional technician's diagnostic in- 
strument • 5-inch screen • wide-band • sharp screen 
images • calibrated for peak-to-peak voltage and time 
measurements • 3-way jacks for leads, plugs, wires. 

■ Transistorized Voltmeter: Measures current, voltage, 
resistance on large dial • combines vacuum-tutje volt- 
meter with multimeter • sensitive, 4-inch, jewel-b)earing 
d'Arsonval movement. 

PLUS . . . with your first lesson, you get the Laboratory 
Starter Kit: a volt-ohm-meter (VOM) with design panels • 
modular connectors • experimental parts • battery power 
source. Gives you immediate "hands on" experience with 
your very first lesson. 



If card has been removed, write: 

An EltcUonlcM Homt Study School 
□cVRV mSTrrUTE OF TECHflOlOGV 



Bell g hqujell schools 

4141 Belmont. Chicago. Illirxlis 60641 
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Only 13 ounces (without lens), CL is 
some 30 percent lighter than famous 
Leicas of '30s. It takes full-frame pictures. 

THE NEW CL: 

Lightest Leica Ever 




CL hangs vertically, with its strap running through end 
fittings on both body and baclc. Back slides off for loading, 
but the strap keeps it from falling or being misplaced. 




CdS metering cell swings up into position when shutter is 
cocked, swings down out of the way of shutter when you 
shoot. At right, compact 90mm lens weighs about nine ounces. 




Inscription shows parentage: by Leitz out of Minolta. 




It's the only compact rangefinder 35 with 
TTL metering and interchangeable lenses 

By EVERETT H. ORTNER 

Group Editor, Consumer Information 

^The people who thought up the idea of building a 
still camera around 35mni movie film, and introduced 
the Leicas that were for years the standard of 35mm 
camera performance, have now come up with the small- 
est and lightest Leica ever. It's the CL (for compact 
Leica), designed to compete with the new miniature 
35mm rangefinder cameras ( like the RoUei 35 ) , but to 
outperform them in two important ways: 1) It has in- 
terchangeable lenses; 2) it offers through-the-lens 
(TTL) metering. Although the CL is designed by I^eitz 
in Wetzlar, Germany, and its lenses are made there, the 
camera is made by Minolta in Japan. One wag has 
dubbed it a "Reica." 

It's a sweet-handling machine. A quarter turn of the 
focusing ring runs the 40mm f/2 lens from its closest 
focusing point (2% feet) out to infinity. Press the shut- 
ter release, and you hear only the faintest "snick" as 
the cloth focal-plane shutter slips down past the film. 
And, of course, it's light— 18 ounces with 40mm lens— 
and very pocketable: less than five inches long, three 
inches high, l'/^ deep. 

For the CL, Leica also makes a 90mm f/4 telephoto 
lens, but a scattering of M-model lenses fit it, too. 
A "bright-line" rectangle in the viewfinder outlines 
the picture area for each lens. Focusing is fast and 
sharp with a coupled coincident-image rangefinder. 

For metering, the CL uses the same system as the 
Leica M-5: a tiny CdS cell in front of the shutter 
curtain. It swings down out of the way before the 
shutter trips. You activate the meter by pulling out 
the film-transpxjrt lever slightly. 

It's a lot of camera— as it should be for $650. The 
90mm Elmar-C lens is $282. HE 
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23-PAEE ATIAS: Over 9Q0 Places to Take Your Sied 
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Now on sale'al your newsstand! 

Ride happy— ride safe! Picl< up your copy of tlie all-new PLUS...on-the-snow tests of the 1974 models, mainte- 



Snowmobile Handbook today! The 3rd Annual edition is 
bigger and better than ever! 

More color. More maps. 144 pages of brand-new arti- 
cles, charts and features. With a full-color ATLAS that 
pinpoints over 900 trails & resorts to take your sled! 



nance tips, accessories, fashions, and a special preview 
of the exciting "Indy-like" SNO-PRO racing circuit! Have 
more fun this winter. Get your copy of the action-packed, 
fun-filled 1974 edition today! At your newsdealer, or use 
coupon below. 



SNOWMOBILE HANDBOOK 74, Popular Science Plans. 
Dept. AT, 380 Madison Ave., New York, N.Y. 10017 

Please send me the Snowmobile Handbook 74 
I enclose $1 .50 (check or iponey order). 
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Recreation 
Roundup 

... on the go with PS — on and off the road 
By HERBERT SHULDINER 




Mini-motor home has a piggy-back bedroom 

This new "chopped-van" motor home from Amerigo has a bunk that swings 
out to provide extra sleeping space when you're parked at a campsite, without 
cutting interior room. The rig is mounted on a 145-inch-wheelbase Dodge van, 
powered by a 360-cubic-inch engine. It sleeps six and is fully self-contained. 
Price is $10,500 fully equipped, except for generator. 



RVs slow down the pace 

Reported fuel shortages have tak- 
en the gas out of recreational ve- 
hicle sales and travel this year, es- 
pecially during the last six months. 

I've recently completed a camping 
trip through the northeast corner of 
the U.S. and southern Canada, 
where I visited many campgrounds 
that were pleasantly empty. There 
seemed to be fewer campers and mo- 
tor homes on the road than in previ- 
ous years. 

My own impressions were backed 
up in conversations with camp- 
ground managers and reports from 
federal and state officials, who con- 
firmed that travel was off. 

And at the Midwest RV show 
in South Bend, Ind., which I re- 
cently attended, camper manufac- 
turers told me that their sales have 
suffered and inventories are high. 

Everyone attributes the slowdown 
primarily to the gas shortage, al- 
though most travelers saw little evi- 
dence of this. I never found any 
area during my 3300-mile trip where 
gas wasn't readily available and at 
normal prices. Service stations were 
open on Sundays and evenings, too. 

However, the publicity the fuel 
crisis received has had its effect. 
People were scared off. For the first 



time in years, traffic over the Macki- 
nac Bridge linking the upper penin- 
sula with the rest of Michigan was 
off from previous years. Federal of- 
ficials say there's some indication 
that the growth in highway travel 
mileage leveled out last summer due 
to the fuel crisis. 

One curious thing federal officials 
observed is that when people did 
travel, they didn't slow down— a rec- 
ommended technique to save fuel. 

This was a great year to visit 
the National Parks if you hate 
crowds. Even though there was plen- 
ty of gas in the parks and in areas 
around them, almost all the popular 
national parks showed a consider- 
able dip in attendance after June 1. 
Only Everglades, Yosemite, and Zion 
National Parks bucked this trend. 

New trends in RVs 

At the South Bend show, there 
were no surprises. RV makers say 
they are at the mercy of Detroit 
when it comes to producing motor 
homes and other types of rigs that 
are more economical in gas consump- 
tion. And since Detroit has nothing 
in the works that could help, RV 
makers feel they are locked into a 
static situation. 

The happiest folks are those who 



make tent trailers. These lightweight 
rigs sold very well this year, indi- 
cating that buyers of camping ve- 
hicles want rigs that use less gas. 

One big surprise is the mammoth 
fifth-wheeler. These registered the 
biggest percentage gain in RV sales 
this year. 

Windfall for some campers 

A running feud between Senator 
Dewey Bartlett of Oklahoma and 
the Army Corps of Engineers has 
resulted in elimination of all fees 
for practically all campsites on fed- 
eral lands. 

Bartlett attached an amendment 
to an unrelated harbors act (Public 
Law 93-81) aimed at the Corps. 
But because of loose wording, it now 
prohibits federal campgrounds from 
collecting fees unless they have flush 
toilets, showers, RV sanitary dis- 
posal stations, potable water, and 
a number of other amenities. Most 
federal campgrounds have some of 
these, but only a couple have the 
full complement. So these are the 
only areas that can charge camping 
fees under this new law. 

The recreation areas have now 
stopped collecting fees, but there 
were a few weeks in August after 
the law took effect where fees were 
"illegally" collected. You can obtain 
a refund if you paid such fees after 
Aug. 1 for campsites run by the 
National Parks Service, Bureau of 
Reclamation, Bureau of Sports Fish- 
eries and Wildlife, Bureau of Land 
Management, TVA, Army Corps of 
Engineers, and the Forest Service. 
Write to the agencies involved and 
submit proof of payment to get your 
refund. 

The Parks and Forest Services 
stand to lose over $11 million by 
this development. But what the gov- 
ernment loses could be your gain if 
you camp in these facilities. How- 
ever, it's likely that Congress will 
rescind this windfall in its next ses- 
sion—so enjoy it while you can. 

Sky surfing — review by Doug Garr 

You may recall our June '72 
report on hang gliding— a new fad 
In sport aviation where you strap 
wings on your back and fly off little 
hills. Well, the sport has taken off 
since then with all sorts of odd- 
shaped craft popping up across the 
country. Today's fliers don't just 
jump off little hills, either. Several 
experts have flown from 2000-foot 
mountains, and one even flew 5000 
feet onto the floor of Death Valley. 

I've just read what is probably the 
first comprehensive book on sky 
surfing— Wang Gliding by Dan 
Poynter- which explores the state 
of the art. Lots of space is devoted 
to construction, and maintenance. 

If you get the itch to fly off the 
local dunes, there's sound advice 
from A to Z. Copies are $5.35 from 
Hang Gliding, 48-F Walker St., N. 
Quincy, Mass. 02171. HI] 
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The Ions 140" wheelbase 

is reason enough to pick Ford's 

Super Camper Special piclc up. 




Hepe are 9 more: 



1 Capacity to 10,000 lbs. This Ford takes 
big 1 1 - to 1 2-ft. campers— and on easy-rid- 
ing single rear tires. Extra-long 
wheelbase and wide tread give 
excellent weight distribution for 
superior ride and handling. 

2 360 V-8/390 V-8/460 V-S-Ford gives you a 
choice of top engines for the performance 
you want. Cruise-O-Matic Drive with 360 V-8 is 
standard, 4-speed shift available. 

38-inch deep frame is the stur- 
diest Ford has ever put in a pick- 
up. A real backbone for a strong, 
soundly engineered truck. 

4 Stabilizer bars front & rear control the 
high, heavy load and reduce "camper 
sway." Combine with Twin-I-Beam front sus- 
pension for exceptional smoothness and han- 
dling ease. Try a winding road now! 




5 Spare tire in body 
side behind a re- 
movable panel is easy 
to reach and roll out. A 
better idea that solves a 
long-time camper problem. 

6 Frame-mounted gas tanics are out of the 
cab and, for convenience, both fill from the 
same side of the truck. Standard tank plus op- 
tional auxiliary tank add up to 43 gallons. 

7 Heavy duty disc brakes at 
front and big 12" x 3" rear 
brakes provide reserve braking 
capacity. Power booster is dual- 
diaphragm type. 

8 Heavy duty equipment includes larger 
radiator, transmission oil cooler, camper 
wiring harness, 55-amp. alternator, all standard. 

9 Camper is anchored to frame with Ford's 
optional tie-down system. Eliminates stress 
on box sheetmetal. Uses spring-loaded turn- 
buckles to secure camper and cushion strain. 
For anything from camper pickups to motor 
homes, see your Ford Dealer. 




A better idea for safety: Buckle up. 



EMPEROR'S 6RAIDEST GRRNDFATHER GIOCK 

MODEL 300 IN SOLID ¥4 INCH CHERRY 

I DO-IHOURSEIF CASE KIT 

SUE 4^050 
PRICED 119 



ri 




REGULARLY 
$199.00 



Finished Model 300 in cherry shown 

All pieces pre cut and pre-sanded at the factory. Breakfront 
swan neck crown and finial, waist and dial doors, dial frame 
and sculptured base-front factory assembled by skilled cabinet- 
makers. Complete hardware and assembly instructions fur- 
nished. Each piece may be re ordered separately. No wood- 
working experience necessary. 



NOW ! EMPEROR'S FINEST IN 



Model 300, solid 3/^" cherry 
82" X 191/2" X 13" 



SEND FOR FREE COLOR BROCHURE 
b OF COMPLETE EMPEROR LINE 



Emperor introduces America's most beautiful timepiece — 
Model 300 — in lustrous solid cherry, the finest tradition of 
craftsmanship and taste. Model 300 has a classic design that 
complements any decor. It stands tall and proud (82" high) 
to be admired by generations to follow. And now the beauty 
of this fine grandfather clock is further enhanced by the warmth 
of cherry . . . the preferred hardwood of expert cabinetmakers 
since colonial days. The fine close grain and natural resonance 
of cherry (utilized in many musical instruments) make it excep- 
tionally desirable as a clock case. With Emperor's accurate 
and melodious clock movement, your Model 300 Grandfather 
Clock will become a treasured heirloom. 

ENJOY DOUBLE SAVINGS 

By building Model 300 yourself (from the Do-lt-Yourself Case 
Kit), and adding a quality Emperor movement, you save hun- 
dreds of dollars from the price of comparable grandfather 
clocks retailing for as much as $1200. You save even more, 
now, while this fine clock case kit is sale priced at $149.50 — 
$49.50 less than the regular price of $199.00. This is your 
opportunity to "add the final touch of elegance to your home" 
— at great savings. 

FACTORY-TO-YOU SAVINGS ON FINISHED CLOCKS 
During this sale you can also buy Model 300 in cherry, completely 
finished with Westminster Chimes for $499 (Reg. factory price $695) 
and Model 300 in cherry completely finished with triple chimes for 
$556 (Reg. factory price $745). 

MONEY BACK GUARANTEE 

If not completely satisfied, return in original 
shipping carton withm thirty days for com- 
plete refund. No questions, no excuses. 



OFFER GOOD THROUGH DEC. 31. 1973 



Cc 



THE EMPEROR MOVEMENT 
FOR MODEL 300 

WEIGHT-DRIVEN • EIGHT DAY • WESTMINSTER OR TRIPLE CHIMES 

Emperor grandfather clock movements are produced in West Germany, the proud work 
of famous third-generation clocksmiths who have been manufacturing the world's finest 
movements for over a century. 

Embossed overlays surround the brass dial. The face has a brilliant permanent polish 
with raised brass Arabic numerals and serpentine hands. In the arch above the dial 
face is displayed a moving moon with lunar calendar. 

The Emperor movement strikes four notes on the quarter-hour, eight on the half-hour, 
twelve on the three-quarter hour, and sixteen on the hour. These notes are struck on 
four musically tuned rods. A Big Ben tone sounds the hour. Movement 200-M sounds 
the famous Westminster chimes. Movement 300-M features a selection of three melodious 
chimes: Whittington, St. Michael and Westminster. The Emperor movement includes 
weights, solid brass shells, brass bob, pendulum and chimes. All plates are solid brass, 
and pinions are hardened steel. Installation and adjustment of the movement is simple, 
following the step-by-step instructions. 

ONE YEAR UNCONDITIONAL GUARANTEE 



200-300-M Movement 
Westminster chimes 
$169.50 
Triple chimes $199.50 



LUSTROUS CHERRY...A CHRISTMAS ROHUS 



ORDER NOW!... DIRECT WITH THIS FORM 

OFFER GOOD THROUGH DEC. 31. 1973 

CLOCKS, KITS, MOVEMENTS SHIPPED 2 TO 3 WEEKS, SHIPPING CHARGES COLLECT. 



TO: EMPEROR CLOCK COMPANY, Dept. 55 

Emperor Industrial Park, Fairhope, Alabama 36532 



Please Check: 

New Customer □ 
Previous Customer □ 



QUANTITY 


DESCRIPTION 


WEIGHT 


REG. 
PRICE 


SALE 
PRICE 


EXTENSION 




Model 300K Do-lt Yourself kit 
without movement, solid cherry 


90 


$199.00 


$149.50 






Model 300A completely finished clock solid 
cherry, Westminster chimes, moving moon dial 


160 


$695.00 


$499.00 






Model 300TA completely finished clock 

solid cherry. Triple chimes, moving moon dial 


167 


$745.00 


$556.00 






Model 200-M movement complete with West- 
minster chimes, moving moon dial, for Model 300 


44 


$169.50 








Model 300-M movement complete with triple 
chimes, moving moon dial, for Model 300 


48 


$199.50 







We accept personal checks: 

ENCLOSED: ( ) CHECK ( ) MONEY ORDER $ 

CHARGE TO MY ( ) BANKAMERICARD ( ) MASTER CHARGE 



TOTAL $. 

Alabama residents only 

add 4% sales tax $. 

GRAND TOTAL $_ 



Card Number 



Expiration Date 





NAME 

ADDRESS- 
CITY 



STATE. 



ZIP_ 



Please send FREE color brochure 
on complete Emperor line □ 



VISIT OUR FACTORY SHOWROOMS MON.-FRI., 8 A.M. to 5 P.M., EMPEROR INDUSTRIAL PARK, FAIRHOPE, ALA. 



I 



The View 
Down the Road 

. . . news and comments on cars and driving 
By JAN P. NORBYE / PS Automotive Editor 

Setting priorities: fuel economy or clean air? 

The Environmental Protection Agency, created solely on the basis of the 
Clean Air Act, now gives equal importance to fuel economy. The EPA has 
proposed a voluntary program by which the auto makers would aflSx a sticker 
showing each car's average gas mileage alongside the price sticker. 

But can we have more mpg and lower emissions, both? The problem is that 
all the emission-control systems now in use tend to cause a drop in fuel 
economy. The worst sinners are the low compression ratios, the retarded 
ignition, the exhaust-gas recirculation, and the preheated intake air. It is now 
becoming apparent that those systems are not the only ones that can meet the 
requirements for clean air. There are other ways to modify engines, without 
loss of fuel economy. 




A variable-geometry camshaft could 
do a lot for pollution control, and 
may become an essential feature 
of tomorrow's piston engines. 

A simple way to do the trick was 
devised by Steve Codner, an inven- 
tor in Newark, Calif. He modified 
his single-overhead-camshaft Pon- 
tiac with promising results. His 
camshaft is axially shifted, and the 
cams are tapered. The camshaft is 
pulled forward at high rpm, and 
moved back at low s|>eed by means 
of a centrifugal governor. 

The engine gets a smooth, clean 
idle from a cam profile that gives 
low lift and short duration. It gets 
generous breathing capacity at high 
speed from a high-lift cam profile 
with longer duration. Instead of a 
fuel consumption penalty, Codner's 
engine offers higher efficiency, which 
translates into more power with 
more mpg. The conversion is low- 
cost and seems suited for mass-pro- 




Tapered cams for variable timing 

One reason the piston engine is 
regarded as "dirty" is that the 
valves are opened and closed by a 
camshaft that does not offer any 
change in valve timing or lift ac- 
cording to engine speed. At high 
rpm it's important to open the 
valves early and keep them open 
long enough to ensure complete fill- 
ing and emptying of the cylinder. 
This leads to overlap— with both 
intake and exhaust valves open at 
the same time. High overlap means 
a rough idle. 

It also means that some unburned 
fuel escapes into the exhaust be- 
fore combustion begins. That causes 
high hydrocarbon emissions, and a 
rise in carbon-monoxide emissions. 



CENTRIFUGAL 




duction methods with minimal upset 
in existing engine lines. 

Fiat's oscillating cam engine 

A more ambitious and complex 
idea for variable valve lift and tim- 
ing has been developed at Fiat in 
Italy. Tests are going on right now, 
with both single-overhead- and twin- 
overhead-camshaft engines. Actual- 
ly, there is no conventional c£im- 
shaft. Instead, there's an eccentric 
shaft with eccentrically mounted 
levers— one lever for each valve. 

The other end of the lever does 
not work on the valve directly, but 
produces an oscillating motion in a 
cam carried on a nonrotating shaft. 
The cam works against a finger 
follower, which bears against the 
end of the valve stem. 

The finger followers are mounted 
on a separate pivot shaft that is 
adjustable up or down by a hydro- 
mechanical governor, according to 
engine speed. It's this automatic 
adjustment that provides the vari- . 
able timing and valve lift. 

Moving the pivot shaft changes 
the relationship between the cam 
and the follower. A different cam 
profile comes to bear on a different 
part of the tapered follower. That's 
enough to produce radical varia- 
tions in valve lift and timing. 
Valve lift is variable between 0.27 
and 0.38 inch, and valve-opening 
duration from 224 to 294 degrees. 

The improvements in power and 
economy will surprise you. Tests 
show a 30-percent increase in mean 
effective pressure (proportional to 
torque) at 2000 rpm, diminishing 
with rising rpm to a mere six-per- 
cent advantage above 4000 rpm. 

Specific fuel consumption is cut 
by 80 percent at 2000 rpm, 50 per- 
cent at 3000 rpm, and about 12 per- 
cent from 4000 rpm up to 6600 rpm. 
Emission tests have not yet been 
completed, but I expect that both 
Codner's and Fiat's designs can be 
developed to meet the new 1975 
federal standards. So can multiple- 
valve engines without other emission 
controls. 

Four valves per cylinder 

Two cars with four-cylinder 16- 
valve engines are now available in . 
the U.S.: The Chevrolet Vega with 
its Cosworth-developed unit, and 
the Jensen-Healey s[>orts car with 
its Vauxhall-based (GM) Lotus en- 
gine. Cosworth Engineering is also 
building a 16-valve BDA engine 
for Ford's four-cylinder IGOOcc Es- 
cort sedan, and British Leyland has 
a 16-valve four-cylinder unit for its 
Triumph Dolomite Sprint model in 
production. 

Compared with the basic SOHC 
designs, the multiple-valve engines 
show about a 90-percent gain in 
power. In contrast with the swing- 
cam Fiat, the gain comes not from 
a rise in mean effective pressure 
but from increased rpm. BD 



Jeep Quadra-Trac 
revolutionizes 4-wheel drive 



The remarkable new automatic 4- 
wheel drive system . . . Quadra-Trac is 
standard equipment on the '74 Wagoneer 
and available on the new Cherokee 
and Jeep Truck. This system delivers 
4-wheel drive super-traction to the 
wheels the instant you need it. Quadra-Trac 
plus automatic transmission make these 
automatic Jeep vehicles the ultimate in 
4-wheel driving. 

And the experts agree : 
FOUR WHEELER (November 1972) 

"The Quadra-Trac system represents 
an advance which is as significant to the 
4-wheel drive vehicle as the 1st automatic 



transmission was to the automobile." 
OFF-ROAD VEHICLES (November 1972) 

"The most significant innovation we've 
had in four-wheel drive vehicles since the 
original Jeep donned civilian colors." 
MOTOR TREND (March 1973) 

"Wagoneer selected as utility car of 
the year." 

PV 4 MAGAZINE (December 1972) 

"Think of it, a 4-wheel drive machine 

without a transfer case handle poking up 

through the floor." 

We invite you to try out Quadra-Trac, 

the new effortless 4-wheel drive experience, 

in an automatic Jeep. 



Jeep Fl Quadra-lkacKH' 



From A Subsidiary of 
American Motors Corporation 
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Copy 



"Sa y. Smoke y- 



A clinic on cars by America's 
most famous mechanic 

Each month in Popular Science Smokey Yunick answers ques- 
tions on cars — family cars, high-performance jobs, hot rods, 
and racing cars — selected from those sent in by readers. Got 
a problem? Send it to: "Say, Smokey — " Popular Science, 380 
Madison Ave., New York, N.Y. 10017. Questions cannot be 
answered by mail. 



No radiator drain 

I just bought a 1973 Chevrolet 
pickup truck and now find there's 
no provision for draining the radia- 
tor. The owner's manual suggests 
using a %-inch rubber tube to sy- 
phon the coolant. My dealer says 
to remove the hose connection from 
the bottom of the radiator. 

What's your opinion of this cost- 
reduction idea by GM, eliminating 
the more convenient pet cock, on a 
$4500 truck? 

Thomas Brady, Indianapolis, Ind. 

/ believe the radiator-drain re- 
moval was oriented more toward 
your protection than as a cost-sav- 
ing item for GM. Kind of like those 
idiot lights: Direct- reading gauges 
are better, but invariably cause 
high and unnecessary maintenance. 
Since coolant now is supposed to 
last you the year around, mak- 
ing draining unnecessary, removing 
the drain prevents mistakes. 

Accelerator stuck 

I had the shock of my life yester- 
day. On the way home from work 
I had just pulled away from a traf- 
fic light in my 1972 Ford LTD. When 
I lifted my accelerator foot the pedal 
would not release. I attempted to 
goose it a couple of times, but it 
would not completely cut off. I rode 
the brakes until I could pull off 
the road. (I had to leave the car 
in gear to prevent the engine from 
over-revving.) 

When I cut off the ignition switch 
the engine dieseled. It sounded like 
the engine would come apart. I 
finally got the hood opened and 
pulled on the throttle linkage by 
hand and it snapped back to the 
rest position. I tried the accelerator 
pedal, with the engine off, and it 
was okay. I drove on home and it 
acted okay. I've looked it over and 
can't find what caused the accelera- 
tor to stick. Now I'm afraid to drive 
this car. Do you know of any other 
occurrences like this on a '72 Ford? 
And do you have any ideas about 
what caused this? 

Luther L. Peterson, 
Winter Park, Fla. 

Yes, I know somebody it hap- 
pened to: Me. But with a different 



make of car. It could be many 
things. But I bet the trouble is in 
the throttle cable: interference be- 
tween the cable and its housing from 
dirt or a fracture of some of its 
attaching parts. 

Another thing that can set this 
up is the engine shifting on its 
mounts. A foreign object .luch as a 
small stone from the road can jam 
a throttle, as can a loose throttle 
plate. There are many possible 
causes. But don't drive the car un- 
til you find the exact cause, and 
get rid of it. 

Thirsty wagon 

My 1969 Chevy Kingswood runs 
well, but gulps gas like a thirsty 
man drinks water. The most I can 
get out of this monster around town 
is seven miles per gallon. The 396- 
cu.-in. engine with a two-bbl. Roch- 
ester carb has been tuned to per- 
fection. Timing was advanced six 
degrees past factory specs. And the 
carb was overhauled and smaller 
jets installed. All to no avail. 

The car has power steering, pow- 
er brakes, automatic transmission, 
factory A/C, and a 2.56 Positraction 
rear end. All the Chevy dealers in 
this area say seven miles per gallon 
is normal for this vehicle. But I 
can't buy that. I'd be extremely hap- 
py with 10 mpg. Do you think a 
Holly 500 two-bbl. carb would help? 
W. WiLKERSON, Denver, Colo. 

You said a 2.56 rear end. If that's 
so, a gear change to about a 3.10 
or 3.30 would probably help. When 
you have a very high rear-axle ra- 
tio, as you have now, the power 
valve stays open all the time because 
of low vacuum ( the signal for the 
carb to go to full rich mixture). 

What I can't figure out is, how 
for your altitude and terrain, you 
got such a high gear on that heavy 
and fully equipped power-eating-ex- 
tras car. 

Valve clicking? 

Valve-clicking noise only at start- 
off from stop signs and lights— 
that's what's wrong with my 1969 
Torino with 302 engine and power 
steering. There's no noise after the 
car picks up speed. I bum premium 



gas, and the timing is set at six de- 
grees before top-dead-center. What's 
causing this problem? 
Ralph Jackson, San Diego, Calif. 

Ralph, engine timing and the type 
of fuel you burn can affect pinging, 
but it doesn't have anything to do 
with valve clicking. If the noise you 
hear is valve clicking, it's probably 
caused by sticky valves or valve- 
lifter trouble. Find out which one is 
the culprit, and then eliminate it. 

Rebore problems 

Why does an engine use more 
gas after it has been rebored than 
when it was a standard bore? I 
have the 260 Ford engine, once con- 
sidered an economy motor, but not 
since I bored the block to 0.040. Can 
you tell me how the problem can be 
corrected? 

Bud Browne, Raleigh, N.C. 

By boring the cylinders oversize, 
you have slightly increased the size 
of the engine. Theoretically, it should 
use more fuel and have more pow- 
er. But it ain't necessarily .to. The 
real answer is: Your engine's not 
running as it should. 

A newly overhauled engine pro- 
duces higher friction among its new 
moving parts; therefore, some pow- 
er is wasted. But in roughly 5000 
miles the engine should return to 
normal, and mileage should be bet- 
ter. So I'm afraid one of two things 
has happened. Either the overhaul 
wasn't done as it should have been, 
or you need a good tune-up, too. 

Buy a limited-slip axle? 

I'm planning to purchase a com- 
pact American four-door sedan, and 
would like to know the pros and 
cons of a limited-slip differential. I 
plan to drive on snowy and rainy 
roads quite often. Does this device 
affect longevity of the tires or the 
bearings at all? 

Andrew Morang, Belmont, Mass. 

Limited-slip axles work very well 
on limited-traction surfaces, assum- 
ing they stay working— which many 
of ours aren't doing. I would say 
you can expect the drive tires to 
last a little longer but that would 
be proportionate to your driving hab- 
its. I doubt if any other parts 
would benefit an appreciable amount. 

Hesitates and lurches 

I recently purchased a new '73 
Dodge Colt with automatic trans- 
mission. At low speeds and during 
light acceleration it hesitates and 
lurches severely. It also requires 
pumping the gas pedal three or 
more times for cold starting, and 
then balks and cuts out until the 
engine reaches normal operating tem- 
perature. Everything is set to fac- 
tory specifications. Can the timing 
or carburetor jets— or anything else 

Continued 
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AC goes to 
great length 
to protectfyour 
car^s engine w 

AC Oil Filters provide up to 12 feet of filtering 
surface to help keep your car's oil and engine 
running clean. 

That's 12 feet of tough, polyester-reinforced 
filter material. A lot of material. A lot of 
protection. 

How does AC pack it all in? With a 
unique "W-Fold" in the filter 
material. (The additional folds 
provide the additional filtering 
surface area.) 



There is a difference in oil filters. 
Go to any length necessary to 
get a new AC Oil Filter with your 
next oil change. 




AC'S unique "W-Fold" 
construction. More folds 
provide more filter sur- 
face. 






OIL FILTER 




AC SPARK PLUG DIVISION 



Over 12 feet of filter ma- 
terial from an AC PF-30 
Oil Filter stretched full 
length. 



AC helps keep your engine nmning clean 





Be prepared.PM a Pocliet in your poc^ft. 

The little Kodak pocket Instomotic 40 camera is great to hove along for those 
unexpected pictures. 

An electronic shutter arxJ CdS electric eye give you automatic exposure control. 
The fast shutter speed can take octiorvstopping pictures in bright sunlight. There's a 
sharp 3-elerT>ent lens itxat focuses down to 3 feet for dose-ups. Dest of all our Pocket 
40 gives you big beoutifui pictures or brilliant color slides. 

Pocket a Pocket 40 for less than $68. Other Pockets start at less than $23. 

Prices subject to change without notice. 

KadaX poc\et Instamatk^cameras. 




—be changed to improve perfor- 
mance? I realize that the problem is 
due mostly to the smog system, but 
it's going to make cold-weather driv- 
ing very unpleasant. 

W. Tompkins, Addison, N.Y. 

A jet change and setting the tim- 
ing differently could conceivably 
help. But I doubt it. I think a com- 
plete and thorough tune-up is needed 
—exactly as the manual calls for. 
If that doesn't solve the problem, 
you'll have trouble with the car from 
now on— unless a series of pertinent 
service bulletins comes along, or 
a smarter-than-average mechanic 
Mickey-Mouses it, which will prob- 
ably send it out of the so-called 
okay smog band. 

Bad vibrations 

At 65 mph my 1970 Chevelle 
Malibu begins vibrating severely. 
As the speed increases the vibration 
increases. The engine is a 396 SS 
with a Muncie four-speed. The vi- 
bration finds its way to the trans- 
mission, which shakes so hard that 
the shift knob almost falls off. 

I have balanced all wheels (four 
new tires), replaced the shocks, 
aligned the front end, and have had 
the drive shaft and U joints spun 
and inspected. I have not yet (at 



"Say, Smokey-" 

[Continued] 

40,000 miles) replaced my slightly 
worn ball joints and idler arm, be- 
cause I'm hesitant to do more work 
without need. 

The vibration occurs only in 
fourth gear and only at speeds above 
65 mph, not at the same rpm in 
the lower gears. 

Robert Schultz, Newport, R.I. 

Since it's not rpm-connected, that 
pretty much rules out any engine 
imbalance and points toward wheels 
and tires. Or a drive train that's 
out of alignment or unbalanced or 
bent. Balanced wheels can still vi- 
brate if they're out of round or 
crooked. Drive-line joints and angles 
that are bent or out of phase can 
shake hell out of a car. A drive 
line can vibrate badly, also, if the 
slip yoke in back of the transmis- 
sion is too tight and a torque lock 
occurs on the drive shaft and rear 
transmission shaft. 

Carb questions 

Just how critical is float level? 
Specifications are now down to 1/32 
of an inch. If the float level were 
deviated 1/32 either way, would this 
make a noticeable difference in en- 
gine performance? 

Also, the thickness of a new gas- 
ket compared to a gasket that has 



been compressed could vary. How 
can one allow for this? 

John Connor, Dayton, Ohio 

Float level is critical. If you wan- 
der out of a 0.030-0.035 band it will 
affect mileage and acceleration— es- 
pecially acceleration. Gaskets don't 
vary a significant amount and they're 
cheap. So it's a good idea to put a 
new gasket on any time you open 
the float bowl. 

Corroded brake tubing 

The steel tubing in the brake sys- 
tems of several cars I've owned in 
the past has failed because of cor- 
rosion. I now own a seven-year-old 
car and was thinking of renewing 
all my 3/16-inch brake tubing. Shall 
I use steel or copper tubing? I 
would like to hear the pros and cons. 
Michael Gacek, Buffalo, N.Y. 

Copper is more corrosion-resis- 
tant, but rapidly becomes brittle and 
breaks due to a work-hardening pro- 
cess, so it's eliminated. Steel cor- 
rodes, but is much less subject to 
breakage. There is steel brake-line 
material that's treated to resist cor- 
rosion, and it works quite well. It's 
available through automotive-parts 
retail outlets and is commonly re- 
ferred to in the trade as Bundy 

Brake Line. BB 
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FULL SIZE CAR? 
MID-SIZE CAR? 
SMALL SIZE CAR? 

HERE« TIMELY HELP 
FROM A COMPANY THAT 
MAKES ALL THREE 



We listen. 

And we know that these days there's a lot of 
concern about a fuel shortage and an energy crisis. 
About inflation and rising costs. 

If youVe in the market for a new car, these things 
might even influence what size car you buy. 

But before you make up your mind, you really 
ought to think about how youVe going to use 
your new car. 

For instance, the family of six trying to get by with 
a small size car may soon find out that a full size or 
mid-size car isn't an extravagance— it's a necessity. 
On the other hand, it might be just right for them 
as a second car or a personal car. 

To help you choose the right car for your needs. 
Ford Motor Company will send you a free book. 

It's the 1974 edition of "Car Buying Made Easier!' 
And it tells you the pros and cons for the different 
size cars. 

Part 1 is about cars in general— types, styles, 
engines, options, etc.— advantages and disadvantages. 
This information can help you regardless of which 
make of car you buy. 

Part II covers 1974 Fords, Mercurys and Lincolns 
— all the models, features, specifications, even prices. 

There's no other book like it. To get your free 
copy, just return the insert card or fill out the coupon. 



1974 Edition 




..has a better idea 
(we listen better) 
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dered metallic iron has 7.5 dB more 
high-end signal-to-noise response 
than CrO,. Conventional tape uses 
an iron-oxide powder. 

So far the new tape medium is 
only experimental. It requires a dif- 
ferent record bias and playback cir- 
cuit than CrO. or ferric oxide. 

AM/FM on a chip 

Buy a radio these days, and the 
odds are good it was made with low- 
cost labor overseas. But C. L. Hogan, 
president of Fairchild, believes a 
one-chip AM/FM circuit his com- 
pany is developing could change the 
picture. With it, a radio could be 
assembled in less than 15 min- 
utes. Just as single-chip calculator 
circuits enable U.S. manufacturers 
to capture the domestic minicalcula- 
tor market, the AM/FM chip could 
recapture radio production. 

Briefly noted 

• MCA Disco- Vision has postponed 
the introduction of its video-disc 
player [L&L, Sept. *73] from this 
December to early next year. The 
company is looking for someone to 
manufacture the players. 

• Carbon-fiber audio components? 
That's the news from Sony. They 
plan to use carbon-fiber yarn mixed 
with epoxy for tough, light tone arms, 
and 10-percent carbon-fiber paper 
for improved speaker cones. 

• CD-4 discrete discs gained mo- 
mentum last month as Warner Com- 
munications released 25 recordings. 
They'll be sold with Warner Broth- 
ers, Atlantic, and Electra labels. 

w it's delayed audio 

Voice-operated tape recorders come 
in handy if you're recording long 
conversations. They start and stop 
automatically when a voice or sound 
triggers them. No mike switches to 
fumble with; no pauses that waste 
time and tape. Opening syllables or 
first words, however, may be lost 
when the tape transport can't get 
moving fast enough. Panasonic's 




Look and Listen 

News, comment, and opinion from the world 
of home-entertainment electronics 

By JOHN R. FREE 




Tubeless TV camera — lower prices for home vtrs? 

Home-video-tape-recorder makers have promised— and ofTered— do-it-yourself 
"movie" capabilities for some time. When you aren't taping off-the-air programs 
or playing rent-or-buy prerecorded tapes, you plug in a TV camera and 
tape your own entertainment. And if marketed, cassette or cartridge vtr 
portables would extend recording outside the home. Black-and-white cameras, 
using vidicon vacuum tubes, usually add $250-$300 to a vtr system. Fair- 
child's MV-lOO, the palm-size, six-ounce TV camera above, uses new solid- 
state technology that could mean sharp price reductions for TV cameras. 
Inside the MV-lOO is a semiconductor charge-coupled device (CCD) instead 
of a vidicon tube. Light from a scene falls on 10,000 photosensors arrayed in 
rows on a chip less than a quarter-inch square. Digital pulses applied to the 
rows collect charges that form beneath the sensors in proportion to light 
intensity. The amassed charges develop a video signal. It adds up to a 
camera that's smaller, lighter, more rugged, and requires less power than 
tube models. At a demonstration I attended, specially adjusted sets displayed 
the MV-lOO's 100-line output— adequate for surveillance. Fairchild says that 
within two years full-resolution (525-line) and color versions will be available. 



Joining the charge 

Here's more action noted in the 
TV camera field: 

• RCA showed an experimental 
tubeless TV camera last year ["Tiny 
TV Camera with a Big Future," 
PS, Aug. '72]. Now they're reported- 
ly ready to demonstrate an improved 
solid-state camera that tops Fair- 
child's in resolution. 

• In Japan, Toshiba now offers a 
$750 one-tube color TV camera. The 
5Vi-pound camera uses 22 integrated 
circuits. A comparable camera now 
costs about $4000 in U.S. 

• CBS Labs, whose spinning col- 
or-wheel principle gives us color TV 
on manned space missions, patented 

68 I POPULAR SCIENCE 



a single-tube color camera. It uses 
a fixed filter covered with red, green, 
and blue stripes. 

Super cassette tape 

Chromium-dioxide tape, intro- 
duced several years ago, was the last 
major change in cassette-tape formu- 
lation. CrO; delivers significantly 
more high-frequency output than 
standard or high-density gamma fer- 
ric-oxide tapes. 

Now there's word from Europe that 
Dutch-based Philips, originators of 
the 1-7/8-ips cassette, is working 
on tape that excels CrO,. in high- 
frequency performance. Philips dis- 
covered that tape made with pow- 




solved this problem with a bucket-bri- 
gade device (BBD)— a semiconductor 
similar to the CCD used in the TV 
camera above (left). The BBD stores 
and delays the input audio signal 
so the recording occurs a split sec- 
ond after it actually happens and 
stops a split second after it's over. 
Panasonic's RQ-llOS is not on the 
market yet. HH 
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100 mm. long, yet 

LOWER IN'TAR' 

than the best-selling 70 mm. 




20 mg."tar" 1.4 mg. nicotine av.per cigaretle, FTC Report FEB.'73. 



"How I rewired my taillights with a 
plastic straw and Dow Coming Batiitub Caulkl' 






/e knew our silicone 
"rubber bathtub caulk was 9' 
for a lot more things than 
bathtubs, and when we heard 
how Larry Oswald of Sewickley, Pi^ 
used it, our opinion was confirmed. 

"When my taillights started get- 
ting dimmer and dimmer, I took them 
apart and found that the sockets, 
wires, everything, were all corroded. 

"So I cleaned everything up, 
bought two new sockets, and 
decided this time that they weren't 
going to corrode. 

"I had a tube of Dow Corning* 
Bathtub Caulk lying around the 
house, so I figured why not, and 
caulked up the sockets. 

"Then I figured that if it'd work on 
the sockets, it'd work on the splices. 




cut 
two small 
pieces off a 
plastic drinking' 
straw, slid one over 
each set of wires to 
keep them from getting 
stuck together, tied the wires 
together, and then pumped them full 
of caulk. 

"It's been six months now, and my 
taillights are still brighter than ever." 

Next time you're faced with a 
plumbing leak, broken gasket, or 



ost any fix-it job 
und the house, get the 
Corning Silicone Bath- 
tub Caulk out of the bath- 
omand put it to work. 
You'll find it in white and 
pastel decorator colors in the 
hardware or paint department of 
'your favorite store. Look for 
Dow Corning Silicone Sealer in 
clear, black, or aluminum in tubes 
and cartridges, too. 

Dow Corning Corporation, Dept. 
E-3102, Midland, Michigan 48640. 

DOWCORNING 





Flash switch is the 

only control — you turn 
it on, wait for ready 
light (about 10 sec- 
onds). Test button 
lets you check battery 
and flash without 
wasting filnn. Lower 
photo shows sliding 
lens cover, which 
keeps fluff and to- 
bacco crumbs off 
lens. It covers view- 
finder, too, so you 
won't shoot with cov- 
er in place. 



Pockat Evarflash is the only 110-size camera with 
built-in electronic flash. Two AA cells power it. 



PERSONAL-USE REPORT 

Pocket Camera 
with Built-in 
Electronic Flash 
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You'll never buy a flashcube with 
the new Keystone Pocket Everflash— 
it has its own built-in electronic flash. 
The slim instant-loading camera, a 
competitor to Kodak's "pockets"— 
which started the pocket-size craze— 
comes in three versions: the 120 
model ($54.95) with f/8 lens and a 
fixed 1/100-second shutter speed; the 
130 ($69.95) with f/5.6 lens and elec- 
tric-eye shutter with speeds of 1/160 
to 10 seconds; and the 140 ($89.95) 
with all that plus rechargeable bat- 
teries. All three cameras have bat- 



tery testers to avoid wasting film. 

Big problem with the little pocket 
cameras up to now has been "red-eye" 
—a reflection of the flash by the blood 
vessels of the eye that shows up in 
pictures as, well, red eyes. It happens 
under dim-light conditions when flash 
and lens are very close together, as 
they are in tiny cameras. To beat it, 
Kodak offers a cube extender to raise 
the flashcube. Keystone puts its flash 
at the end of the camera, away from 
the lens. Does it work? Yes, indeed.— 
E. H. Ortner 



TOM McCAHILL SAYS: 



"You can pocket 
*S to^Jan hour if you're 



good enough to fix 
these things." 



The coming of the automobile built a multimillion 
dollar service industry in a few, short gas-eating 
years. The same thing has happened in the electrical 
appliance field. Manpower is desperately needed now 
to repair appliances. 

But there is one big difference. Anybody with a few 
simple tools can get started in appliance repair. No 
expensive equipment is needed. 

What is needed is the right kind of training. You 
can't strike it rich in today's job market with nothing 
more than muscle. Nor can you hang onto an old- 
time job skiU while an electronic monster with but- 
tons replaces men aroimd you. It's like driving a 
buckboard down the Jersey Turnpike. The fuzz would 
locate you fast and send you out to pasture. 

If you want an up-to-date job skill with good oppor- 
tunity —why not take a look at the Electrical Appli- 
ance Repair field? 

This field is loaded with opportunity because every 
house in our high speed land is loaded with appli- 
ances. There are about four times £is many appliances 
as we have men, women, children and babies in the 
good old U.S.A. There are over a billion of these 
electrical gadgets being used, abused and broken. 
If you know how to do fast repair jobs on them, 
how much you can earn can well depend on how much 
you want to earn. 

The opportunities in this field are all the better be- 
cause you can prepare for them fast. There's one 
short, sweet course you can take right in your own 
home and it covers everything. I'm referring to a 
home-training course offered by the Appliance Di- 
vision of National Radio Institute —one of the 
biggest and oldest home study schools of its kind. 

NRI gives you the whole works. Their training covers 
basic electricity and how to use test instruments. 
They cover the electrical and mechanical operation 
of every type of appUance from toasters and coffee- 
makers to dishwashers; from vacuum cleaners and 
automatic laundry equipment to air conditioners 
and refrigerators. They even show you how to fix farm 
and commercial appliances and small one-lung 
engines. 




appliances in spare time starting soon after you enroll. 
They give you all you need to know to do fast, 
profitable repair service. They even include equip- 
ment without charging you extra. And the full cost 
of the training is surprisingly low. 

If you are driving a buckboard in today's job market, 
at least find out what the Appliance field can uo for 
you. NRI sends you a fancy, illustrated book about 
their training so you can judge for yourself. There's 
no obligation and they don't send a salesman to 
pressure you. All I say is get the facts and see for 
yourself. Send the coupon today while you are think- 
ing about it. 



The training is designed to be interesting, practical 
and fast. You can make $5 to $7 an hour extra fixing 1— 



AVAILABLE UNDER NEW Gl BILL 

II you served since January 31, 19S5 or 
are in service. checl< Gl line below. 



601-113 



APPLIANCE DIVISION, NATIONAL RADIO INSTITUTE 

3939 Wisconsin Avenue, Washington. O.C. 20016 



□ OK — I want lo see for myself. Senil me the free book 
on Professional Appliance Servicing. 

□ Check for facts on new Gl Bill. 
NO SALESMAN WILL CALL. 



Name_ 



-A(fe_ 



AdHreaa_ 



Cily. 



.State_ 



.Zip Code_ 



ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL. 
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Valve-train arrangement can be seen 
(above, left) in engine with valve cover 
removed. Head with valves off, left, 
shows location of valve ports atop twin 
combustion chambers. Extra intake and 
exhaust valves give more intake and 
exhaust area, reducing flow resistance 
and boosting combustion efficiency. 



ned TX500 that 

gas mileage — 35 to 
speeds. The bike 
pplied tool kit. 




TX500 SPECS 


Engine 


4-stroke cycle, DOHC 


Displacement 


30.39 cu. in. (498cc) 


Bore and stroke 


2.874 in. X 2.346 in. 


Compression ratio 


9:1 


Maximum power 


48 bhp oa 8500 rpm 


Maximum torque 


32.6 ft. lbs. @ 6500 




rpm 


Starting system 


Electric, and kick 


Fuel capacity 


3.4 gallons 


Lubrication 


Pressure-feed wet 




sump 


Carburetion 


2 Keihin 32mm 


Clutcti 


Wet. multidisk 


Transmission 


Constant mesh, 5- 




speed 


Overall length 


84.6 in. 


Overall width 


32.9 in. 


Overall height 


44.5 in. 


Wheelbase 


55.1 in. 


Road clearance 


6.1 in. 


Weight 


408 lbs., dry 


Cost 


$1370 



YAMAHA TX500: 

Super- 
Engineered 
for Super 
Performance 



Features galore under the gas tank 
and styling second to none— what 
else can you ask of a motorcycle? 

By RAY HILL PHOTOS BY THE AUTHOR 



Lacking a 500cc street ma- 
chine, Yamaha recently decided to 
build one. What finally evolved was 
a 498cc four-stroke vertical twin 
with: two overhead camshafts, four 
valves per cylinder, an engine-vi- 
bration damper, electric starter, and 
a big disk brake up front. 

How does the TX500 perform? To 
find out I rode one for two months. 
Here's what I learned. 

At speed along the straightaways 
or in the curves, handling is smooth ■ 
and stable. Rotating counterweights 
beneath the crankshaft substantially 
reduce engine vibration. 

Acceleration is rapid, and top 
speed is 100-plus. This is due part- 
ly to the four-valves-per-cylinder 
arrangement, which increases vol- 
umetric efficiency, and the dual 
overhead camshafts and lighter 
valves, which reduce valve bounce. 

More pluses: Brakes are first- 
rate. Engine idle speed can be ad- 
justed by twisting a little screw 
with your fingers— both carbs are 
adjusted simultaneously. And Allen 
screws hold the valve cover and en- 
gine side covers on, instead of the 
more difficult-to-remove Phillips- 
head screws. 

Minuses: I had some trouble with 
the carburetor slides sticking open. 
And if the engine is hot, removing 
spark plugs without burning your 
fingers is almost impossible— be- 
cause there's little space between 
the gas tank and the engine. 

Pluses far outweigh the minuses, 
though. If you're thinking about 
a 500cc street bike, think about a 
test ride on Yamaha's TX500. IE 



I want to 



Enjoy the thrill of speed and movement over 
land and water or through the air? Enjoy the 
satisfaction of building your vehicle your- 
self. You can, with PS Plans. 



Just want to get away from it all? Looking 
for the chance to race under sail power? 
Tired of "plain vanilla" water skiing? PS 
has plans for your future. Order yours today. 




Paddle Your Own Canoe 

It's the famous Popular 
Science Redwood Canoe. 
You make It by glueing red- 
wood strips over temporary 
rib patterns. The building 
form also serves as a bench 
while fiberglassing — a finish 
that lets the wood show yet 
needs little upkeep. Plan 
5511 Includes a 17x22" blue- 
print sheet, magazine reprint, 
and Instructions for making 
an engine mount and a rain 
cover, $3.95. Templates can 
be ordered from Information 
on the plan. 




Go Fly in a Kite 

You've seen professional wa- 
ter skier Ken TIbado do it, 
now you can too. His design 
uses commercial aluminum 
tubing and fittings. You sew 
the sail from Dacron cloth. 
Floatation on the 12x14' kite 
keeps It afloat In the water. 
A stout harness keeps you 
attached to the kite while In 
the air. Plan 5504 ($5) 
brings you two 17x22" pages 
of building instructions, a re- 
print that tells you how to 
fly It, and a license to build 
one kite. 




Canoe for Two 

It's a replica of the famous 
Adirondack guide boat used 
by generations of hunters and 
woodsmen. This PS version 
splits neatly at the center 
when three locking pins are 
pulled. Each half weighs less 
than 50 lb. when built ac- 
cording to plan (it has been 
made as light as 70 lb. total) . 
Four 17x22" pages give you 
PS reprints for wood-strip 
hull construction and sail 
making, plus additional tips 
and photos. Enlarged draw- 
ings present the hull clamps 
(the metal fittings that hold 
the halves together) as a full 
size pattern. Plan 5558, 
$2.95. 

Templates Available 

Layout the ribs and formers 
with these full-size cardboard 
pieces. Plan 5559, $5. 





Manta, a Sail CAR 

Like the fabled ice boat, the 
Manta sailcar actually goes 
faster than the wind, as much 
as double its speed on mod- 
erate days. Most "sailors" 
slack off at about 30 mph, 
but if you do tip over, Man- 
ta skids to a stop on its 
plywood rail. The mast pre- 
vents overturning. Complete 
building and operating In- 
structions are In Plan 5534, 
$3.95, with information on 
starting your own racing 
group. 



Pumpkin Seed Sailboat 

Basically a two-man scow, 
this sleek 13' hull was de- 
signed for the proven wood- 
strip construction method. It 
moves in very light airs, and 
really goes when the wind Is 
up. You can race your boat 
with others in the Pumpkin 
Seed Class Assoc. Plan 5545 
($10) brings you six 1 7x 
22" pages of drawings, pho- 
tos, and text; a fiberglassing 
pamphlet, and Information on 
how to register your boat in 
the PSCA. 

Templates Available 

To save time ip laying out 
the ribs and formers, order 
the full-size templates. You 
get five 30x40" cardboard 
sheets: Plan 5551, $10. 

For a Wild, Wet Ride 

Try a sailboard. You'll swim 
a lot while learning to sail 
this 10' watercraft. But you'll 
quickly pick up the art of 
tacking, jibing, and even 
"boxhauling" (a turning tech- 
nique of square-rigged boats). 
You make the hull from ply- 
wood over formers, fiber- 
glassed. Sew the sail your- 
self, too. Plan 5552 ($1.95) 
reprints the PS article, plus 
17x22" drawing and detailed 
instructions. 

Order Your Plans Today 

TO ORDER: Send your name, address (with zip code), and a check or money 
order for the total price of the plans you want. Ask for plans by name and 
number. Allow sufficient time for delivery by third class mail. Send to 

Popular Science Plans 

Dept. AT, 380 Madison Avenue, New York, N.Y. 10017 



And There's More . . . 

. . . but it won't fit in 
one page. To see what 
else PS offers, get the 
PS Plans catalog. It al- 
so describes home Im- 
provement plans, rec- 
reational camper plans, 
house plans, and still 
more. Only a quarter. 
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HEAVY DUTY 

STAPLE GUN 




for tsckini win 
dow ftcreeninf . ihcif papers, 
closet hninf », window 
»h»dt«, draptrirs, ttc. 



n 



5/11" STAPLE 

for tackinc hchi 
upholtttrjr. Ifithtrcttct. cor 
nicet. quiltinc for doMtt. 
wall dccoratioru. tic 




STAPLE 

for fastening light 
in»ulat)on. roofing papers, 
electrical wires, weather 
stripping, wire mesh, etc. 



STAPLE 

for lackifig under 
layments lor carpels, perch 
screening, fell stripping, 
canvas, fiberglafts, etc. 
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9/16" STAPLE 

for tacking metal 
lathing, cornerite, wire fenc- 
ing, root coverings, insula- 
tion board, tic. 



CEILTILE 

nude for taft, Mcurt intUI- 
l«lion of coiling lito. 



T-50MP MULTI-PURPOSE 8-PIECE 

STAPLE GUN KIT 

A PERFECT GIFT 
ITEM for Christmas, 
Father's Day, 
Birthdays and other 
special occasions. 

ONLY $2125 



TRY IT-SEE FOR YOURSELF! 

Availalile 31 HARDWARE • LUMBER • BUILDING MATERIAL 
• SIAIIONERV • VARIETY .lod OlliLi Retail Oullels 

ARROW FASTENER COMPANY. Inc 
Saddle Brook, New Jersey 07663 
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Connect anything to anything: An el- 
bow union joins plastic tubing; a male 
connector joins metal and plastic; union 



connectors join two sizes of plastic tubing 
and copper to plastic; and a T joint con- 
nects lengths of copper pipe. 



You Just Screw 'Em on — 

Grab-Tight Plastic 



If you think home plumbing is a 
hassle, don't throw in the wrench. 
Not that you need one with Click & 
Seal fittings. Designed for easy as- 
sembly of plumbing lines in mobile 
homes, the no-solder, no-cement, no- 
tools fittings are now being made 
available to the do-it-yourselfer. 

The nylon connectors form a water- 
tight, airtight seal in seconds. You 
just push the pipe into the fitting and 
turn the nut finger tight. 

The fittings can be used for lines 
carrying fresh- or saltwater, air, oil, 
gasoline, and many chemicals, says 
the maker. Mobile International, Inc. 
(6935 N. Springridge, W. Bloomfield, 
Mich. 48033). They're said to with- 
stand temperatures of minus 21 de- 
grees to 180. 

Fittings available in addition to 
those shown are female connectors, 
check valves, male Ts, male elbows, 
faucet connectors, and ballcock con- 

How Click & Seal fittings work 




Push in the pipe and turn the nut — no 
tools or solvents needed with Click & 
Seal fitting. Connection is watertight. 

nectors, all in a variety of sizes. Prices 
start at about 60 cents. 

A word of advice: Buy extra grab 
rings. If the tubing has a fitting on 
both ends preventing release by slid- 
ing the grab ring backward, you'll 
have to snip the ring to get the tubing 
out.— Mari7yn Dammerman 




GRAB RING 



Flexible "U" cup seals it tight. Water 
flowing through fills the space between 
its walls, pressing it against both the 
tubing and the body of the fitting. The 
greater the pressure, the tighter the seal. 
Grab ring holds tubing in place while the 
nut is screwed on finger tight. To remove 
pipe, you must either push it through the 
one-way grab ring, or snip off the ring and 
replace it with another. 
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Box 226, Manhasset, New York 11030 
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Please rush my copy of COMPLETE BOOK OF HOME 
IMPROVEMENT postpaid. I enclose $11.95 in full payment. 



NAME. 



ADDRESS. 



CITY 



STATE. 



.ZIP. 



FORMAT 
750 HOW-TO PHOTOGRAPHS, 
DRAWINGS AND DIAGRAMS 
FULLY INDEXED 



Money back in 10 days if not completely satisfied. 

TURN TO THIS BIG 
IDEA-AND-TECHNIQUE BOOK 

FOR EVERYTHINB ON HOME 
IMPROVEMENTS, BIG ANO SMALL, 

ANYWHERE IN YOUR HOUSE! 



COMPLETE BOOK OF HOME IMPROVEMENT 



by Darrell and Frances Huff 



Here are hundreds of ways to improve your home. Its 
floors, walls, doors, windows. Your bathroom, kitchen, 
electrical system, storage areas. You can convert an attic 
or basement, add a fireplace, build a deck. Do any job, 
big or small, with the how-to information in this brand 
new book. 

Yes, COMPLETE BOOK OF HOME IMPROVE- 
MENT covers every aspect of home improvement. You 
get complete, up-to-the-minute coverage of new materials, 
techniques and ideas. And 750 how-to illustrations 
(photographs, drawings, diagrams) that combine with the 
clear, easy-to-follow text to make all home improvement 
projects amazingly simple. 

How to improve 
your floors 

Today you can choose 
from a tremendous num- 
ber of different floorings 
— all good looking, easy 
to install and maintain. 
You get pros and cons 
of each. Step-by-step 
instructions on how to 
install. 

How to improve 
your walls 

You can put a mural 




To align self-stick carpet 
squares perfectly, first divide 
room Into quarters with chalk 
line and carpenter's T-square 



A 



in your living room, a leather-like wall in your den. You 
get a complete run-down on the many kinds of paneling 
available (including plastic paneling — the big news in 
walls). How to install 



them. 

Much, mucli more 

How to modernize your 
bathroom or kitchen. 
Evaluations of all the new 
equipment. Ventilation. 
Appliances. 

Plus a big section on 
built-ins and storage. How 
to put walls to work, 
build a room divider, hang 
a desk, build a better 
closet, add shelves any- 
where. 

How to convert a base- 
ment, expand an attic. 
Update your electrical 
system. Add automation 
to your home. 

Send $11.95 for your copy of COMPLETE BOOK OF 
HOME IMPROVEMENT today. If you don't agree it's 
everything we say, just return it within 10 days for a full 
refund. 




You get full details on how 
to put in all kinds of coun- 
ter tops. 
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When you combine 106 years 
of history with machined steel r 
solid walnut and modern ideaSr 
you get a new Winchester 
the way you asked for it- the 
incomparable Model 94ZZ. 



We completely underestimated the 
demand for the 9422 and 9422M Magnum. 
Read why they're worth waiting for. 



For years, shooters have been asking us 
to make a rimfire rifle that looked like, felt 
like and lasted like the Winchester Model 94. 

We did. And now we can't make them fast 
enough. 

When we introduced the 9422 and 9422M Magnum 
last year, the gun editors told the world that we had 
succeeded in producingapairofthefinest Winchesters 
ever to bear the name. Before long, the demand over- 
whelmed us. We couldn't keep dealers' shelves stocked 

But we're catching up. And, as your dealer or one of the 
happy owners will tell you, your 9422 is worth waiting for. 

Here's why. First off, we designed it as a magnum; then 
used the magnum receiver design as the basis for the 
standard model. That way both models have an extra 
margin of built-in strength. 

Next, we gave both models what we think is probably the 
smoothest, easiest-to-work lever action that we or any 
body else ever made. Follow-up shots are an exercise 
in pure pleasure. 

Lots of gunmakers have imitated the "Western 
Heritage look." Our objectives called for con- 
siderably more: we wanted to give these 
rifles the very best of the classic Winchester 
lever action lines and balance. When you 
have an opportunity to see a 9422 and shoul- 
der it, we're confident you'll agree that we 
outdid ourselves. 

Actually, the unusually high mechanical and 
durability standards we set for this rifle were 
more of a help than a hindrance in styling it the way 
we wanted it . . . and the way we knew you wanted it. 
We used the best materials, and when you're working 
with stronger materials it's easier to make things look just 
the way you want them to look. 

For instance: Forged steel — not only in the barrel, but in 
the receiver, frame and finger lever — gave us the 
strength you'd expect in a Winchester patterned after the 
Model 94, plus enough strength left over so that we could 
shape those parts to look ana fit the way they should. And 
it gave us the quality of metal that will take a mirror- 
smooth polish to hold deep, flawless bluing. 




Any sporting arm carved from solid steel calls for the fin- 
ishing touch of a finely-grained American Walnut stock. 
The 9422 and 9422M have the classic Western lines of 
straight-grip stock and carbine-style forearm. Both of 
solid walnut and with a wood-to-metal fit that says 
quality. A five-coat satin finish compliments the 
rich wood tones. 

Spent cartridges eject through the side ejection 
port of both models. This permits a low scope 
mounting on the grooved, solid receiver top. 
Adjustable semi-buckhorn rear sights and 
bead front ramp sights with hood are 
standard. 

For extra-safe operation, there's a 
two-piece firing pin mechanism 
which operates only when the ac- 
tion is completely closed and 
locked. 

Before we introduced them, the 
9422 and 9422M were put through 
the most exacting tests ever de- 
vised by Winchester. First we 
strength-proved them with more 
than 1,000 special high-pressure 
loads, and then endurance-tested them 
with 35,000 standard rounds. And now 
they've had the ultimate test, they've been 
consumer-tested for more than a year . . . and 
we have learned that they're the most trouble- 
free Winchesters ever produced. 

Model 9422 Standard: Magazine holds 22 
shorts, 17 longs, or 15 long rifles 
interchangeably. 

Model 9422M Magnum: Magazine tube holds 11 
22 W.M.R. cartridges . . . centerfire power and accuracy 
at a rimfire price. 

•WlNCMSSnHrHtmn. 275 Winchester Avenue, New Haven, 
Connecticut, 06504. 



Made in 
U.S.A. 




Winchester 
the way you 
want it 



Popular 
Science 

•EG tii PAT OIF MONTHLY 



PS:NMhed2dNei4^ 



■■■ 



Keeping You Posted from Behind the Scenes 



'hen cover artist Bob McCall showed up on 
the flight line with his sketch pad, he almost 
stole the show from the star of the day. Flying 
Editor Ben Kocivar reports that the people as- 
sociated with the X-24B project at Edwards 
Flight Test Center seemed more interested in 
Iieering over Bob's shoulder as he sketched his 
visual notes for this month's cover painting than 
in the news-making, lifting-body aircraft about 
to get its first test flight. 

The whole test was over within an hour after 
the B-52 mother ship took off with its strange- 
looking hitchhiker strapped underneath. Ben says 
he could see the moment of separation distinctly, 
though the planes were 40,000 feet up when the 
X-24B was dropped. For four tense minutes, 
he watched this "pointed potato" plummet earth- 
ward through the clear desert air. It was drop- 
ping at a speed of 18,000 feet per minute. "Could 
this unlikely-looking shape actually provide 
enough lift for a soft landing?" he worried. The 
craft flared out, the wheels touched the runway 
and it rolled safely to a stop. To find out why 
NASA thinks this is the shape of airliners to 
come and for an on-the-scene report of what 
it's like to fly the X-24B, see the story beginning 
on page 87. 

More on new batteries 

We had scarcely put to bed our story on su{jer- 
batteries in the October issue when we got word 
of two other important battery-research develop- 
ments. Out of the Waltham Research Laborator- 
ies of General Telephone & Electronics comes 
news of a big leap ahead in research on lithium 
"dry" cells— the sort you might use in a flash- 
light or portable radio [PS, May '73]. They've 
produced experimental cells with the fantastic 
energy capacity of 250 watt-hours per pound. 
Conventional dry cells deliver about 25 watt- 
hours per pound, and the Lithi-Cell we told you 
about in May gives about 90 watt-hours per 
pound. The electrodes in the new battery are 
carbon and lithium. 

But the secret of the remarkable performance 
is in the use of an inorganic electrolyte. In fact, 
the battery development grew out of fundamen- 
tal research they were doing at the lab on the 
electroluminescent properties of inorganic liquids. 
The electrolyte is composed of inorganic salts in 
an inorganic solvent. Energy is produced by the 
electrochemical decomposition of the inorganic 
solvent at the carbon electrode and oxidation of 
the lithium during discharge of the cell. Decom- 
position of the solvent occurs only when the 
electric circuit is closed, giving the cell a long 
shelf life. Open-circuit voltage of a single cell is 
3.7 volts, operating voltage is 3.6 volts and is 
down only to 3.2 volts when the cell is 90-percent 
discharged. 

The other news is about hot rechargeable bat- 
teries that promise to provide large-capacity 
energy storage for central power stations or pow- 
er an electric car. The high-temperature, molten- 
salt batteries described in last month's article 
have all suffered from a short life expectancy— 
they lose up to half their energy capacity after 
a few charging cycles, largely because the high 



temperatures (750 F) melt the sulfur cathodes. 
The Atomics International Division of Rockwell 
International Corp. has announced that they have 
made cathodes of metal sulfide that seem to 
stand up to the intense heat. Batteries with 
copper sulfide cathodes and lithium anodes have 
withstood 244 charging cycles so far. Their ulti- 
mate goal is one that will take 3000 cycles. They 
pay a price, though, for the greater durability. 
Energy density drops from 100 watt-hours per 
pound with pure sulfur cathodes to 50 watt-hours 
per pound with the copper sulfide cathode. 

Follow-up briefs 

□ Ford Motor Company says it has sold its first 
order for the PRT mass transit systems described 
in our November 1971 issue. Connecticut ordered 
a $4.4-million system to be installed at the Brad- 
ley International Airport at Hartford. The sys- 
tem will shuttle passengers to the terminal from 
parking lots three-quarters of a mile away. 

□ Supterconducting electrical transmission lines 
and machinery moved a step closer to practical 
reality [PS, Oct. '72] with the announcement by 
a Westinghouse scientist of his success in making 
a compound that becomes -superconducting at a 
temperature higher than any previous material 
known. His niobium-germanium compound has a 
critical temperature of minus 419.5 F-three de- 
grees warmer than the previous record-holder. 
That may not seem like much, but it's a giant 
step in the superconductivity field where progres.s 
has been measured in fractions of one degree. 

□ Dr. Peter Goldmark's New Rural Society Proj- 
ect in the Windham region of northern Connecti- 
cut [PS, May '72, March '73] continues to point 
the way to a solution to the problem of urban 
congestion. A new experimental system of using 
two-way television for business conferences be- 
tween executives located miles apart was reported 
recently. Results are comparable to participants 
being actually seated around the same table 
engaged in a face-to-face meeting. 

□ The Navy's Project Sanguine, the system 
planned for communication with submerged sub- 
marines anywhere in the world, is still very much 
alive. This is the system using extremely-low- 
frequency radio waves (ELF), which required an 
antenna system some 150 miles on a side when 
plans to bury the grid in northern Wisconsin 
were first announced [PS, Sept. '69]. Environ- 
mentalists raised such a ruckus about the original 
plans that the Navy has been moving very cau- 
tiously since. A variety of contract studies per- 
formed since 1969 have convinced them they will 
do better with smaller, less powerful systems in 
a variety of places that feature nonconductive 
rock formations like the one that attracted them 
to Wisconsin. They've found another promising 
location 45 miles nothwest of Austin, Texas, and 
one on Michigan's Upp»er Peninsula. The Navy 
expects to award one, and maybe two, full-scale 
development contracts in 1974. 




Editor-in-Cbief 

NOVEMBER 1973 I 79 



Here Comes the 

New "Yardstick" in Your Life 



This is what going metric will be like — at home, when you shop, on the road — 
as the U.S. replaces its archaic system of weights and measures 



By EDWARD EDELSON 





You wake up in the morning and 
go down to breakfast, pausing 
lo pick up what the milkman has 
left: two liters of milk and a half- 
kilogram of butter. On the way to 
work, you pull into a filling station 
to get 40 liters of gas, noting with 
.satisfaction that you're getting nearly 
eight kilometers to the liter. In the 
office, you order a new supply of let- 
terheads in standard size, 210 by 297 
millimeters. 

It's a warm day the temperature 
is near 30 degrees and you decide 
lo take your boy to the ball game. 
In the third inning, the local slugger 
knocks one out of sight, and your 
kid is ecstatic. "That one must have 

First metric highway signs in U.S.. 
in city of Huntsville. Ala., tell speed lim- 
its in kilometers per hour (lower figure) 
as well as in miles per tiour. 




gone 150 meters," he says in awe. 

Where and when is all this hap- 
pening? It's just a few years from 
now in the United States -a United 
States that's gone metric, abandon- 
ing pounds, yards, quarts, and de- 
grees Fahrenheit for grams, meters, 
liters, and degrees Celsius. 

Going by past history, you'd be 
justified in greeting that prediction 
with a hollow laugh. Efforts to put 
the U.S. on the metric system go 
back well over a century, and they 
have one thing in common: total 
failure. But this time it appears to 
be different. 

New times — new needs. Metri- 
cation- the unavoidably ugly word 
for the process of going metric ap- 
pears to be on the way. A few years 
ago, businessmen and political lead- 
ers were debating whether or not to 
go metric. Today, most experts as- 
sume that metrication is inevitable, 
and they're arguing about the prac- 
ticalities of a changeover— where to 
start, how fast to go, where to stop. 

The aura of inevitability about 
metrication comes in part from gov- 
ernmental moves. In 1971, a three- 
year study by the National Bureau 
of Standards concluded with the rec- 
ommendation "that the United States 
change to the International Metric 
System through a coordinated na- 
tional program over a period of 10 
years." That recommendation is now 
official government policy, and has 
been endorsed by President Nixon. 

But more important than any gov- 
ernment recommendation is the little- 
realized fact that the U.S. is going 
metric right now. Consider these 
specifics: 

• NASA, prodded by Wernher von 



Braun, started metrication in 1963 
and has been using metric units ex- 
clusively since 1970. 

• The U.S. pharmaceutical indus- 
try has used only metric units for 
nearly two decades. 

• Big industry is swinging toward 
metrication. 

In industry, for example, Interna- 
tional Business Machines announced 
last year that it was starting a 10- 
year program that would make metric 
imits "our predominant measurement 
.system." 

The auto industry, once one of 
the most determined foes of metrica- 
tion, has caved in completely. 

This summer, the Ford Motor 
Company announced with some pride 
that its new automated plant for the 
Mustang II and Pinto, in Lima, 
Ohio, was the first U.S. automotive 
plant designed to build products to 
metric specifications. General Motors 
announced last April that all its new 
products will be designed and built 
to metric specifications. 

Hut, two — Most of these things 
are happening for practical business 
reasons. It is getting increasingly dif- 
ficult for the U.S. to say that it's 
everyone else that's out of step on 
measurements. Aside from such in- 
dustrial nongiants as Guyana, Gam- 
bia, Jamaica, Liberia, Malawi, and 
Sierra Leone, we have almost no 
company in clinging to the tradi- 
tional system. 

It's hard to say how much damage 
our singular stance has done to the 
U.S. export effort, but staying non- 
metric obviously hasn't done export- 
ers much good the fact that such 
as GM, IBM, and Ford are going 
metric speaks for itself. So going to 




Wooden "meter stick" (portion shown 
full size) will be the slightly longer suc- 
cessor to accustomed yardstick, which 
is compared in lop view. It's divided Into 
100 centimeters and 1000 millimeters. 

the metric system isn't reall> liio 
issue. 

The issue is wiielher we will go 
on doing it in our present piece- 
meal, disorganized manner or with 
the kind of logical and coordinated 
program that England is successfully 
putting through. 

That probably depends on public 
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57 l/AR/ETfES 

MANUFACTURED IN U S A. BY 
" 1 HEINZ CO . PITTSBURGH, PA. 15212 

Metric contents already appear on 
many U.S. foods, as above. Next step: 
they'll come first and will be the round- 
numbered ones; finally, the only ones. 




1 METRIC CUP 

— . 250 ML 





Your kitchen measuring cup may Here are aids to everyday living with 

have this proposed U.S. design, holding metric measures: pocket rules marked in 

one metric cup, and graduated as shown centimeters, a metric measuring tape of 

in National Bureau of Standards sketch. 150 cm, and a Celsius (formerly called 



Centigrade) thermometer, here reading 
about 26 degrees. With familiarity, you'll 
learn that this is a summertime tempera- 
ture close to 79 degrees. 
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A little fudging will keep things close to what you're used to, while 



Metric for the pros: Brown & Sharpe 
vernier calipers above, reading both in 
millimeters (top scales) and in fractions 



of an inch (bottom scales), proved an 
attention-drawing exhibit at a recent ma- 
chine-tool show held in Chicago. 



opinion, which seems to be swinging 
toward metric. While a 1965 Gallup 
poll found only 37 percent of the 
American public in favor of metrica- 
tion and 46 percent opposed, a 1971 
poll got a standoff, with 42 percent 
on each side and 16 percent unde- 
cided. 

And in 1971 a government survey 
found that the more people knew 
about the metric system, the more 
they favored a changeover. ( The same 
poll gave us rather low marks for 
metric knowledge; 30 percent of those 
polled had never heard of the metric 
system, and 50 percent were unable 
to name a single metric unit. ) 

Anyone conversant with it is cer- 
tainly intrigued by the sheer logic 
and convenience of the metric sys- 
tem. Our present system is clearly 
a hodgepodge, with its roots deep 
in the medieval world. An inch is 
the width of a man's thiunb, or three 
"round and dry" barleycorns, a yard 
is the distance from the King of 
England's thumb to the tip of his 
nose, and so on. The mechanism 
works, but it creaks a lot. 

The magic number 10. In con- 
trast to the old one, the metric sys- 
tem, first adopted by the French Na- 
tional Assembly in 1795 and rounded 
into final form as recently as 1960, 
is built aroimd a few interlocking 
units and the number 10. There's 
also a uniform set of prefixes to use 
when multiplying and dividing the 
basic units by 10. 

Take the meter, for example, mul- 
tiply by 10(X), and you've got the 
kilometer; divide by 100 and you've 
got a centimeter, divide by 1000 and 
you've got a millimeter. It's the same 
with the unit of weight, the gram: 
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1000 grams is a kilogram, 1/100 gram 
is a centigram. The liquid unit, the 
liter, is 1000 cubic centimeters, and 
one liter of water weighs one kilogram 
(which means that one cubic centi- 
meter of water weighs one gram). 

You're used to the convenience of 
decimal multiplication and division 
from handling money— adopting a 
decimal monetary system was one 
of the great advances of the young 
American nation— but you might not 
realize how convenient that can be 
in other areas. One quick illustra- 
tion: 

Try it yourself. SupfMjse you're 
an architect and you want to figure 
the weight of a two-inch layer of 
water on a roof 30 feet 4 inches long 
by 24 feet 6 inches wide. You con- 
vert to inches, multiply 364 by 294 
by 2 to get the volume of water in 
cubic inches, divide by 1728 to con- 
vert to cubic feet and multiply by 
62.3 pounds, the weight of a cubic 
foot of water, to get the answer: 7716 
pounds. 

In metric measurements, you would 
multiply 7.5 meters (width) by 9.2 
meters (length) by 0.05 meters 
(depth), get 3.45 cubic meters, and 
then shift the decimal point three 
spaces ( because a cubic meter of wa- 
ter weighs 1000 kilograms) to get 
the final answer: 3450 kilograms. 

The system is so much more con- 
venient that educators estimate me- 
trication would achieve a reduction 
of 25 percent in the time needed to 
teach children basic arithmetic. 

But logic isn't everything. For 
those of us brought up in the tradi- 
tional system, metrication will in- 
volve a considerable psychological 
wrench. For manufacturers with 



equipment all built to traditional 
units, metrication will mean some 
considerable practical problems. His- 
tory shows that both kinds of prob- 
lems can be solved. 

Two kinds of metrication. One 
is called "soft"— meaning that you 
keep the same dimensions but ex- 
press them in metric terms; the other 
"hard"— meaning that the dimensions 
are converted to roimd metric units. 

You can expect to find soft con- 
version used for such things as high- 
way speed limits and road distances. 
When the signs are changed, you'll 
just have to pick up a feel for the 
fact that 40 kilometers per hour is 
25 miles per hour, that 55 kph equals 
35 mph, and that 100 kph is about 
60 mph. World-traveling American 
drivers have had a head start. 

You'll also have to get used to the 
fact that Wilt Chamberlain is 2.16 
meters tall, that your dream girl's 
dimensions are 91-60-91 (in centi- 
meters ) , and that a maximum tem- 
perature of 10 degrees is a comfort- 
able autumn day (in the Celsius 
thermometer, water freezes at zero 
and boils at 100, and each degree in 
between is slightly less than two de- 
grees Fahrenheit) . 

Hard changes obviously will pre- 
dominate. Take your kitchen as an 
example. The 14-ounce bottle of 
ketchup contains 397 grams; chang- 
ing that to a roimd 400 grams is 
both inevitable and simple. Your 
quart of milk or orange juice will 
become a liter (and cost slightly 
more, because a liter is six percent 
bigger). Your 12-fluid-ounce can of 
beer will probably become a 360- 
milliliter container, a difference you'll 
hardly notice. 

When your wife cooks or bakes, 
her "cup," now formally defined as 
236.6 milliliters, probably will grow 
a bit to 250 milliliters (a "metri- 
cup" has been proposed as a new 
name) , while her eight-inch-across 
by lV2-inch-deep pie plate will change 
almost imperceptibly and be 20 cen- 
timeters across by four centimeters 
deep. 

With you in mind. One of the 

major preoccupations of manufac- 
turers of consumer products will be 
fudging just enough to keep things 
close to what is accepted as normal 
now while satisfying metric logic. 
For example, today's standard-size 
8V2-by-l 1-inch letterhead may lose a 
quarter-inch in width and gain an 
eighth-inch in length (as it did in 
England) when it becomes 210 by 
297 centimeters. 

What to do with the current four- 
by-eight sheet of wallboard is a more 
difficult question. Any change means 



satisfying metric logic 



altering the standard spacing of wood 
studs as well as changes in lumber 
sizes. 

The American Institute of Archi- 
tects has suggested establishing a 
basic module of 10 centimeters. Wall- 
board manufactured in 1.2-by -2.4- 
meter sections would be close enough 
to our current measurements (the 
variation would be % by IV2 inches) 
and the accepted 16-inch stud spac- 
ing could be changed to 40 centi- 
meters, the institute says. 

And the tooling? The billions 
of dollars of machine tools built to 
traditional measurements are an- 
other, tougher issue. But plans made 
by the Caterpillar Tractor Co., which 
decided to go metric last year, point 
to the path that could be followed. 

Caterpillar started by establishing 
a dual system: Every 1/1000 of an 
inch on its lathes was also marked 
as 0.05 millimeters. Workers trained 
in what the company calls "dual 
capability," and Caterpillar's 10,000 
suppliers were given conversion 
charts. New equipment is being de- 
signed in the metric system, and new 
machinery and tools are metric, but 
the company isn't throwing any exist- 
ing equipment out. 

Some duplicate equipment has been 
bought. "The major amount of equip- 
ment conversion will be achieved 
through normal attrition and replace- 
ment," said Frank Winters, assistant 
director of engineering. 

That approach. Winter said, is 
keeping conversion costs below the 
original estimate, while giving work- 
men almost no problems in coping 
with the change. However, Caterpillar 
is keeping its existing thread stan- 
dards for nuts, bolts, and other fast- 
eners until new metric standards are 
developed. 

For the fastener industry, which 
produces 200 billion parts a year, 
and where a single company's inven- 
tory can include more than 20,000 
different products, metrication repre- 
sents a unique opportunity for sim- 
plification. Richard B. Belford, tech- 
nical director of the Industrial 
Fasteners Institute, told a recent 
meeting that a committee on metrica- 
tion is now hard at work and that 
its job will be done by next year. 

"It will be very surprising if we 
can't boil out at least 90 percent 
of the total of different fasteners now 
considered as standard," Belford said. 
And he forecasts, as a result, an an- 
nual savings of $500 million. 

Metrication probably won't make 
as dramatic a change in your life— 
at least at first. If we follow the 
{Continued on page 150] 
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The new Metric Information Office 

of the National Bureau of Standards has 
begun preparing U.S. public for the 
change with informative leaflets like this. 



Future collector's items of premetric 
Americana will be the "Go Metric" lapel 
pin, enlarged at right, and bumper stick- 
er, below. They're recent innovations in 
a decades-long campaign by the nonprofit 
Metric Association urging U.S. adoption 
of metric weights and measures. 
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Some '74 cars will be equipped with a new passive-restraint system that's 
sparking heated arguments about what's best for crash protection 

Air Bags Vs. Belts: Next Month 



By HERBERT SHULDINER illustrations BY RAY PlOCH 




Simulated firing of 

GM air-bag system 
starts (top photo) as 
air bags emerge from 
steering-wheel hub and 
from under glove com- 
partment. Bags inflate 
as they move out and 
up and driver and pas- 
senger fall toward 
them (center). Driver's 
bag cushions head and 
chest from steering 
wheel. Inflation of pas- 
senger bag never ex- 
ceeds four psi; driver's 
bag can go as high as 
10 psi. 



Movie stunt man 

Hal Needham crashes 
air-bag-equipped Mer- 
cury Custom into bar- 
rier (below) at 17Vi 
mph— equivalent to 35- 
mph crash into a park- 
ed car. Bags inflate at 
impact and deflate as 
car rebounds (center). 
Needham climbs out 
unscathed (far right). 





1 1 started out as a routine blip on 
the screen of Trooper James War- 
ren's Illinois State Police Radar 
Unit. Parked on the broad center me- 
dian of Rte 53 last Feb. 20, he 
clocked the speeding car at 68 mph 
until he could hear it right on top of 
him— and turned at the last instant 
to see it crash into the rear of his 
cruiser. 

Passing motorists stopped to help 
the trooper and the driver of the oth- 
er car— a 1972 Mercury Monterey 
Custom. One horrified man looking 
inside the Mercury saw Ralph Wor- 
sey of Wauconda, 111., wedged on the 
floor in the wreckage of the front 
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compartment, an odd-looking deflat- 
ed bag draped over him. 

Worsey was dazed, but miracu- 
lously not seriously hurt. "They 
didn't know why there was enough 
of me to sweep up," Worsey told me 
recently. 

But he himself has no doubts. The 
air bag installed in the steering wheel 
of his car just one week before had 
deployed at the instant of the crash 
to save his life. Worsey's right knee- 
cap and wrist were fractured, but af- 
ter emergency treatment at a hospi- 
tal he was sent home. The trooper 
was hospitalized four days with head 
and back injuries. 



Worsey had just joined an exclu- 
sive "club" of lucky people whose 
lives have been saved, or who have 
escaped serious injuries because of 
air bags. So far, there have been 12 
cars in which air bags deployed dur- 
ing accidents to perform this life-sav- 
ing function. 

They were part of a pilot fleet of 
1921 cars equipped with air bags. 
These cars have logged over 30 mil- 
lion miles testing the controversial 
passive-restraint system that some 
safety experts feel could save many 
lives annually, if all cars had them. 
► The bag-equipped cars— 921 Mer- 
curys and 1000 Chevrolet Impalas— 

Cl 



You Can Choose 



Cutaway drawing of GM's system shows components used to fire 
protective cushions. Sensor below dashboard has a pendulum weight 
(right) and Is brain of the system. It senses changes in velocity to detect 
accidents and fire the detonators that inflate the bags. 
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have been sold or leased to the U.S. 
sovemniont and to big fleets, or re- 
tained by the car companies for test- 
ing. But starting next month, you'll 
be able to buy a Cadillac, Buick, or 
Dldsmobile with optional air bags. 

These cars will have air bags 
ucked away in the steering-wheel 
lub and under the dashboard below 
he glove compartment for the driver 
ind front-seat passengers— but no 
feat belts up front. There will be an- 
;hor.s, though, so you can install belts 
f you want them. 

Exactly how many air-bag cars 
vill be built is uncertain, but it is 
probable a little under 100,000 will 



appear for the 1974 model year. 

Why do we need air bags? What 
about the lap and shoulder belts we 
already have to protect us in crash- 
es? Studies show that pitifully few 



Driver's air bag folds into small pack 
shown here and fits into hub of the 
steering wheel in Chevrolet Impala. 




car occupants use the belts. In newer 
cars with light and buzzer reminders, 
lap-belt usage may be as high as 40 
percent. In older cars, it's only about 

Continued 



Passenger's air bag folds into a longer 
pack, which is packed into the dash- 
board below the glove compartment. 




xl material 




In second crash of air-bag-equipped Mercury (above), stunt- 
driver Hal Needham and girl friend, Lada Edmunds, run into 



a 90-ton concrete barrier at 25 mph (equivalent to ramming 
into a parked car at 50 mph). They were unhurt in test. 



20 percent. And in both types of car, 
shoulder-belt usage drops to about 
three percent. 

The new interlock system [PS, 
Oct.], mandatory in '74 cars, is ex- 
pected to raise lap- and shoulder-belt 
usage to some 70 percent, according 
to the most optimistic estimates. 
Some experts, however, believe many 
car owners will find ways to defeat 
the system and actual use will be 
lower. 

Dr. Charles Y. Warner of the Na- 



tional Highway Traffic Safety Agen- 
cy's Office of Crashworthiness told 
me that belts, if used, could cut car- 
occupant fatalities 40 percent. 

Optimism unlimited. Some 35,- 
000 people were killed inside cars in 
1972. The big hitch is that most peo- 
ple won't use restraints that require 
active effort to make them work. 
That's why the government is push- 
ing passive restraints like air bags: 
to provide automatic protection. 
I recently drove one of the air-bag- 




Will bags Inflate under severe jolting? 
This Mercury jumped off SVj-foot ramp 



at 45 mph, went 5Vi feet into air — and 
landed (right) without bags firing. 




Crash test with dummy shows how 
quickly the GM air-bag system inflates 
after a crash. Note that the dummy 
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moves forward during the crash to meet 
the bag that's moving toward it. The bag 
stays inflated for about five seconds. 



equipped Chevrolet Impalas. The 
first thing I noticed was the lack of 
"spaghetti" draping the front seat. 
There are seat belts in back only. 

How the air bags work. When 
you start the car, a red light 
on the dashboard glows as the sys- 
tem automatically checks itself out. 
When the light goes out, in about 
five seconds, you know the system is 
working. You can drive with the as- 
surance that the air bags will deploy 
in a frontal crash equivalent to a bar- 
rier impact spjeed of 10 mph— or 
greater. It also tells you that the 
warning light is working. 

The system is constantly self-di- 
agnosing for defects. If the light 
should go on again while you're 
driving, that means a failure has 
been spotted and you may have no 
air bag protection. 

Incidentally, if you intentionally 
drive the car when the system isn't 
working, GM can tell how many 
hours you've done so. A built-in re- 
corder uses a silver-plating process 
that's immediately activated if the 
system goes bad. Measuring the 
amount of silver plating reveals how 
many hours the car has been driven 
with the air bags inoperative. 

When I drove the air-bag car, I 
felt no particular concern about the 
bags going off when not supposed to. 
But PS Detroit Editor Jim Dunne 
says when he drove a similar car, he 
was at first a bit apprehensive. "That 
is one of the concerns people have 
expressed about the system. 

The air bags already in cars have 
never failed to deploy when they 
were supposed to, although there was 
one inadvertent deployment. Last 
June, the passenger bag in a Chevro- 
let inflated without the car being in- 
volved in a crash. A woman passen- 
ger in the car was slightly injured. 

George R. Smith, an executive en- 
gineer supervising GM's fleet of air- 
bag cars, says the incident occurred 
on a smooth two-lane road with the 
car traveling at about 25-30 mph. 
The driver's bag didn't fire although 
the GM system is designed so that 
when one bag fires, the other should 
do so automatically. The car's driver 
didn't lose control despite the noise 
[Continued on page 156] 



Dropped like pointed rock from its 
mother ship, X-24B begins flight. 




Flying NASA's 
X-24B Lifting Body 

Flying at hypersonic speeds In near space 
and at slow speeds for landing is a problem for 
one aircraft. This strange shape can do both 

By BEN KOCIVAR / PS Consulting Editor. Flying 



Shortly after dawn at the NASA 
Flight Research Center at Edwards. 
Calif., PS cover artist Bob McCall 
and I hold our breath as we watch 
the first test drop of a new breed of 
lifting body. Down it comes ofT the 
wing of a B-52 at 40,(X)0 feet. Within 
four minutes, dropping in ai\ 18,- 
OOO-feet-per-minute dive, the craft 
flares to a no.se-high landing and 



then rolls 7000 feet to a standstill. 

Your mind tells you this ship can- 
not help but fly like a rock. It has 
all the streamlined beauty of a 
pointed potato. It glides like the fly- 
ing flatiron that it re.sembles in pro- 
file. Yet, this triple-tailed, 37-foot- 
long beast called the X-24B- is the 
wild shape of future high-perfor- 

Continiit'fl 




Test pilot John Manke explains how 



upper and lower tail flaps move inde- 
pendently to stabilize plane, slow its 
flight, or change trim. Rocket motor ex- 
hausts fit snugly between the tail flaps. 




Cockpit is surprisingly roomy, and 

panel appears less complex than most 
jets. Author Kocivar gets checkout from 
Manke after the first test drop. 



Proposed hypersonic transport looks like Concorde SST — only it has smaller wing. Cruise speed is 3500 mph. 




"Maximum speed and altitude will be about 1000 mph and 70,000 feet 



mance aircraft that you may fly in. 

The key to it all is the lifting 
body— a shape that will operate in 
outer space as well as in the Earth's 
atmosphere. It's hard to design a 
craft to do both. The rounded blob 




Ground tasts before first gliding flight 
included spinning the nose wheel to 
touchdown speeds, then dropping the 
plane from this extremely nose-high po- 
sition to measure the hefty loads on the 
wheel at landing impact. 



shape of the first lifting bodies was 
designed to spread the heat load to 
keep the ship from melting. Although 
it was a good shape for reentry ve- 
hicles, it was a lousy one for flight 
at lower landing speeds, because it 
was aerodynamically uncontrollable. 
Gradually, the more pointed shape 
was developed in research tunnels. 

Computerized stability. Richard 
Brackeen, program manager for Mar- 
tin-Marietta, the company that built 
the X-24B, says the shape is like a 
VW at speed, a flat-flying wing that 
has impredictable control problems 
because it is so stubby. The pilot can 
fly it only because he is backed up by 
computerized controls (called "sta- 
bility augmentation") that make 
thousands of small lightning-like cor- 
rections to keep it from tumbling out 
of control. (He does not feel this 
process in his stick forces, and it 
does not interfere with directional 
changes he makes with his controls. ) 

You may get to fly in a lifting 
body, too. One NASA expert told 
me that by 1990 big 3500-mph planes 
with that strange profile could take 
off independently with 250 passen- 
gers at a time on two-hour hops be- 
tween Los Angeles and London. 

And the Air Force likes the design. 
They want it for a new hypersonic 
fighter-interceptor. 

New lifting bodies like the space 
shuttle will be able to make landings 
at airports and have a choice of land- 
ing sites. (The old ones had to be 
slowed by parachutes and recovered 
in ocean splashdowns. ) But like oth- 
er manned space vehicles, they must 



have a system for dissipating the 
searing heat when they hit the atmo- 
sphere at several thousand miles per 
hour. Hypersonic airliners that will 
operate in near space at about 100,- 
000 feet will also have serious heat 
problems. Flying wider cross-ranges 
means spending more time at high 
speed in the atmosphere than bal- 
listic-type space vehicles do. Result: 
more heat from prolonged air fric- 
tion. 

How to handle heat? We're 
familiar with the ablative materials 
used to dissipate heat by letting the 
air burn away the outer skin of space 
capsules as they reenter the atmo- 
.sphere. Titaniimi can withstand high 
temperatures. There are new honey- 
comb metal structures that insulate 
the inner structure. Yet all of these 
take up valuable space. One of the 
newer and more exciting concepts is 
to use the hydrogen fuel of the pro- 
posed hypersonic aircraft as a heat 
sink to provide cooling for major 
areas of the airframe. 

For NASA, solving the heat prob- 
lem is secondary to the real payoff 
in basic flight research. This is a 
gain in our knowledge of the tricky 
things that air does to planes in the 
speeds between 700 and 1000 mph. 
It will let us go on from there to 
planes that routinely will fly at 
35(X) mph, and just as routinely land 
at commercial airports around the 
world. 

It always shocks me to learn that 
.science has a way of leap-frogging 
problems that remain unsolved. 
Somehow, having escaped to the 



What powered flights of the X-24B lifting body will look like in profile 



COAST TO 

MAXIMUM ALTITUDE: //"/ 
70.000 FEET /. '/i 



MAXIMUM SPEED 
OF MACH 1.5 
(ABOUT 1000 MPH) 




ROCKET IGNITION /.', 
AND CLIMB /■/.' 

/'''I 



LAUNCH FROM B-52 
AT 45.000 FEET 
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Schematic diagram shows flight pro- 
file for future powered flights. Normul 
drops are from 45,000 feet. Powered 
flights will last about 15 minutes. X-24B 
has advanced lifting-body design des- 
ignated the FDL-8, shaped to lessen 
heating and provide lift and maneuver- 
ability without use of wings. This is es- 
sential for development of a space trans- 
portation system with aircraft that can 
operate in or near the Earth's orbit and 
still be able to land like an airplane. Re- 
action IMotors' XLR-11 rocket engine 
In the X-24B is the same four-cham- 
bered engine that powered the X-1 on its 
supersonic record flights in 1947. Five 
motors stored in museums were brought 
back in order to save money in the re- 
search program. Rocket thrust in these 
old engines is controlled by firing one or 
more chambers at a time. Engines for 
future hypersonic planes will possibly 
be combination ram and turbine jet. and 
burn hydrogen fuel rather than present 
JP-4. A converted B-52 is same one 
used to launch 140 X-1 5 rocket-plane 
flights and most lifting-body flights. 

Cui 




Side profile reveals "flatiron" look of the X-24B. Pointed nose added 14 feet to length of the former X-24A. 




X-24B snuggles under B-S2 mother ship hanging on Manke's fellow workers stuck note on cockpit panel 

same wing pylon used to carry the X-15 roclcet ship and before flight as a jest. The X-24B's control stick with trim 
other lifting bodies for air launches over 40,000 feet. buttons is visible at center right. 



moon at over 24,000 mph, flown in 
rocket planes at 3500 mph, and gone 
supersonic in commercial airliners, 
you would think we knew all about 
going from subsonic to supersonic 
speeds. Not so. There are serious 
gaps in our knowledge. We know the 
blob heat-absorbing shape is ideal 
for a reentry body like the space 
shuttle, but there is still a lot to 
learn about the transonic speeds 
when aerodynamic changes are so 
great and mysterious that a plane 
could encoimter strange flutters, tum- 
ble, and even be destroyed. 

The ideal shape. The direct prob- 
lem that planes like the X-24B hope 
to solve is to find an ideal shape for 
sustained transonic and hypersonic 
speeds so that they will be able to 
fly over 100,000 feet, where reaction 
jets would probably be used for con- 
trol, as well as in the thicker air 
below, where aerodynamic controls 
could take effect. 

The day before the first flight, I 
did some hangar flying with John 
Manke, the NASA research pilot. I 
watched him go through the last of 



his 200 simulator flights preparing 
for the real thing. 

Manke is one of three test pilots 
who have flown all three of the pre- 
vious lifting bodies: the HL-10, M2- 
F3, and X-24A. The 24B is simply 
the 24A with a new long nose job 
and stubby wings. 

Space shuttle. The X-24A was 
the Air Force's first attempt at a 
shuttle-vehicle design. A smaller im- 
manned version was launched into 
space. But the shape may change. 

One Air Force research engineer 
told me the new pointed nose of the 
X-24B might be applied to the space 
shuttle because of its improved lift 
over drag characteristic. This could 
give it about twice the cross-range 
ability. It would be able to land 
within an area 1200-1500 miles wide 
after reentry from outer space in- 
stead of only 600-800 miles. The new 
shape is based on studies conducted 
at the Air Force Flight Dynamics 
Laboratory at Wright Patterson 
AFB. 

Manke told me a bit about his 
flight and the controls. On the in- 



strument panel there are two mach 
meters, an angle-of-attack indicator, 
and a stopwatch. During landing the 
pilot is too busy looking out and 
judging elevation to steal a glance 
at the panel. Besides the stall-warn- 
ing stick-shaker, which warns the pi- 
lot of too high an angle of attack, 
he is also constantly being talked 
down to the ground by two chase 
planes that fly close beside almost 
to touchdown. 

The drop I saw was made almost 
directly over the landing area flying 
downwind. "Flying" is using the 
word loosely. The best glide ratio 
(distance forward to down) is about 
5:1, but is usually about 2.8:1. This 
is about the same as the X-15 or an 
impowered F-104. Compare this with 
the 20:1 glide ratio of a training 
glider or about 12:1 for a small pri- 
vate plane. The X-24B flies at about 
a 10-degree-up angle of attack. In- 
cidentally, the angle of attack for 
reentry from space is 60 degrees. 

Smooth drop. Manke described 
the drop as the "smoothest launch I 
[Continued on page 141'\ 
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Fiat's New Sports Car 
Has Midships Engine 

Will the exciting new XI / 9 become to the Seventies 
what the MG was to the Fifties? We think so 



We got th« insida story 

on X1/9 engineering from 
Its designer, Giuseppe Puleo. 

Oo that's Sicily," I mused as 
the Alitalia DCS cleared the clouds 
above Palermo. My first impressions 
were right: Forbidding mountains 
with almost equally forbidding roads, 
burning sun, and tropical heat. What 
a place to test a sports car! And what 
a great little car to test! 

The Fiat XI /9 (pronounced X- 
one-nine) has a lively engine, pow- 
erful brakes, and handling charac- 
teristics in the racing-car class. I 
drove on the road course used for 
the fabled Targa Florio races, and 
grew more impressed with this ma- 
chine as I stood on the brakes into 
each hairpin turn, shot out under 
full throttle, and flew into the next 
curve just a few seconds later. Little 
by little I learned that it wasn't 
necessary to slow down for turns as 



By JAN P. NORBYE / PS Automotive Editor 



much as I had thought, and my driv- 
ing became smoother. I'd given the 
brakes a hard time, but they held 
up without protest, without fade. 

Acceleration? Top speed? Sici- 
ly also has a stretch of Autostrada 
along the north coastline; I went 
there for these tests. The XI /9 did 
0-60 mph in 12.2 seconds, and 25- 
70 mph in 12.8. Top speed is an 
even 100. Most astonishing, however, 
was the gas mileage. I had been driv- 
ing for hours with wide-open throt- 
tle practically all the way, and much 
of it in second gear, around 6000- 
6500 rpm. When I worked it out, I 
got almost 20 miles per gallon! 

How did Fiat create this little 
marvel? It was an experiment at first, 
an outgrowth of the popular 128 de- 
sign. The engine is the same as in 



the 128 SL [PS, Aug. '72]. But the 
128 has front-wheel drive; the Xl/9 
has its engine in the middle, driving 
the rear wheels. 

The midships engine position has 
many advantages. It concentrates the 
mass near the car's center of gravity, 
assuring a low polar moment of iner- 
tia. That gives the car low resistance 
to a change of direction, which in 
turn assures very responsive steer- 
ing. The midships engine also has a 
low center of gravity, enabling the 
car to sustain very high cornering 
forces without body roll. It also re- 
duces risk of rollover. 

Traction is improved because the 
engine weight is loaded directly on 
the driving wheels. It also gives bet- 
ter balanced braking, since the rear 
wheels are able to perform a larger 



Engine sits transversely, close to rear wheels. All rotation 
takes place In same plane. Fuel tank is placed aft of driver's 
seat. Instrumentation is unusually complete, with electronic 
tachometer, warning lights for low fuel and headlights on. The 
all-steel body has been designed for full crash protection. The 
structure will crumple at controlled rate in frontal or rear-end 
collision, leaving passenger compartment undeformed, with 
ample survival space. C-post is built as a strong rollover 
bar, giving an unhampered rear view. Interior is free of dan- 
gerous projections and exterior is not aggressive toward pe- 
destrians. Seat backs have integral headrests, seat belts meet 
U.S. '74 standards. Test car had Italian-style bumpers, but 
cars delivered here will meet federal standards. 
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Sicilian mountain roads like this made for severe test; but the Fiat XI /9, in its element, took it in stride. 



share of the braking duties despite 
forward weight transfer during de- 
celeration. With only the driver 
aboard, the rear wheels carry 58.7 
percent of the weight. 

Steering is a delight. Due to 
the light load on the front wheels, it 
is both light and quick. Fiat has 
taken full advantage of the opportu- 
nity to save weight that the midships 
engine location offers. Curb weight of 



the car is just under 2000 pounds. 

Since loads will also be light, the 
Xl/9 has fairly soft springs, giving 
surprising ride comfort for a sports 
car. And with no engine up front, 
the hood line can be lowered so that 
the driver has superior visibility des- 
pite very low seating. 

The wedge-shaped steel body was 
designed by Marcello Gandini for 
low aerodynamic drag with negative 



lift at high speeds, and developed in 
the wind tunnel for maximum direc- 
tional stability. It's built by Bertone, 
who built the bodies for the Fiat 
850 Spider that the Xl/9 replaces. 

Strictly a two-seater, the Xl/9 has 
luggage space in the tail as well as 
up front. It comes as a hardtop with 
the roof's center section removable. 
A coupe version will be built by 



Pininfarina. 




Radiator air intake is below bumper, 
and the fan is electric. Wheels are vented 




for brake cooling. Chassis is low but 
ground clearance is ample (4.5 in.). 



Facts on Fiat Xl/9 

Wheelbase 86.7 in. 

Overall length 150.8 in. 

Overall width 61 .8 in. 

Overall height ....46.1 in. 

Front track 52.56 in. 

Rear track 52.88 in. 

Engine type SOHC 4-in-line 

Displacement 78.7 cu. in./1290cc 

Compression ratio . . 8.5 : 1 

Carburetion One 2-bbl. Weber 

Net hp @ rpm .... 65 @ 6030 

Net torque @ rpm . .66.6 (« 3 '100 

Transmission 4-speed fioorshift 

Fiat gearbox 

w/Borg-Warner 

synchro 

Final drive ratio . . .4.076 : 1 

Tires Michelin X-As 

Tire size 145HR-13 

Suspension Ind. w/coil springs 

Steering Worm and roller 

Turn diameter 32.8 feet 

Turns, lock to lock . 3.0 

Brakes (manual) . . .4-wheel disk 

Fuel-tank capacity . 12.7 U.S. gallons 

Trunk space 10 cubic feet 

Curb weight (lbs.) .1976 (U.S. version) 
F/R weight distr. . .41.4/58.6 percent 
Price (approx.) . . . $3900 POE 
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Rail link 

Another first for the Japanese: 
a monorail for golf carts. The 
systenn is 28.000 feet long and 
cost about $7.50 a foot to 
build. Sanyo Electric developed 
the vital new rail link for the 
Okayama golf course, near 
Kobe. 



Portable charger 

Latest from inventor Bill Lear: 
a portable charger that can re- 
charge a battery in 10 minutes. 
It has a manual-start gasoline 
engine, solid-state regulator, 
automatic shutoff . It weighs 28 
pounds, charges batteries from 
6-30 volts. Ni-cads, too. Lear- 
avia. Inc., Stead, Nev. 



Magnetic lock 

Invented in Sweden, made In 
Japan, sold in England, and 
now covered in PS, Maglock is 
the latest chapter in the saga 
of crook vs. lock. It has no 
keyhole— a magnetically coded 
disk unlocks it— so there's no 
place to stick a pick. I.C.C. 
Ltd., 20 Piccadilly, London 
WIV 9PF, markets the lock. 




10-speed spring 

No more teeth-jarring jolts 
This new front suspension for 
10-speeds eases the bumps 
through a heavy aircraft shock 
cord. The kit weighs just 1 Vi 
pounds more than most stock 
front forks. Pantheon Vehicles, 
5846 Denny Ave., N. Holly- 
wood, Calif. 91601. 




Remote reader 

Speedreader may keep the gas- 
meter reader out of your home. 
With each 100 cu. ft. of gas, 
a pulse generator on your 
meter signals a remote counter, 
via cable up to 1000 feet long. 
The pulse activates a solenoid 
that advances the counter. 
American Meter Div. of Singer 
makes it. 
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Second splitter 

It's a hand-held stopwatch ac- 
curate to 1 /100 second. It's 
a stand-m )unted desk clock 
for the mi n who wants to know 
exac'ly what time it is. It's 
Cror.us 1, a quartz timepiece 
by Intersil, 10900 N. Tantau 
Ave., Cupertino, Calif. 95014. 
Three nl-cads provide vhe 
power. Price: $195. 



► 



Deep diver 

There's no decompression 
needed with "Jim" — a new 
British diving suit designed to 
keep its wearer under normal 
atmospheric pressure at depths 
to 1000 feet. It's self-con- 
tained, holding enough air 
(topped with oxygen) for 24 
hours. Jim is made of magnes- 
ium alloy with Plexiglas win- 
dows, weighs 910 pounds. 




Anti-glare goggles 

Tiny louvers — 100 to the inch- 
embedded in a film above and 
below the viewing area, block 
high- and low-angle glare in 
these new 3M Microlouv ski 
goggles. And a special coating 
and top-venting fight fogups. 
Cost: about SI 5. They fit over 
prescription glasses. 






Twin-fuel engine 

Short on gasoline? That's all 
right. Kohler's new engine 
doesn't need much. It starts on 
gas — but then you switch it 
aver to kerosene. Note the twin 
Sas caps. Kohler makes it with 
an eye on countries where gas 
s much more costly than 
(ero. 



See-through radio 

David Watkins, proprieter of 
an English plastics firm, de- 
signed this see-through radio. 
All nonmoving parts are mold- 
ed into clear acrylic. A hollow 
base houses speaker, batteries, 
power switch, and tuning 
mechanism. English readers 
can expect to pay 
100 pounds for it. 
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Bubble cushion 

That great bubble-cushion plas- 
tic that manufacturers use for 
shipping fragile equipment now 
comes in self-dispensing car- 
tons. AirCap rolls are 85 ft. 
long and 1 2 in. wide, and are 
perforated every 1 2 ft. for tear- 
off. Two rolls go for about $20. 
Maker: Sealed Air Corp., 19-01 
State Hwy. 208, Fair Lawn, 
N.J. 07410. 





RECEIVER 

AMPLIFIER 

MICROPHONE 




Prefab deckhouse 

Why are they hoisting a five- 
story house into the air? It's 
the deckhouse for the first of 
a fleet of amphibious assault 
ships Ingalls Shipbuilding is 
producing for the Navy. The 
500-ton aluminum structure 
was fabricated in two sections 
on the ground, lifted into place 
by four cranes. 



Rev counter 

A vibrating wire counts engine 
revs in this simple British de- 
vice. You hold the unit against 
the engine, feed out wire (by 
a rotary dial) until the wire 
vibrates at maximum ampli- 
tude. Revs (800-8000 rpm) 
show in a window. Industrial 
Power Units, Vane St., Wolver- 
hampton WV2 IAD, England. 

Signal router 

Two microphones in the front 
put this eyeglass/hearing aid 
in direct line with a speaker's 
voice. Called BiFROS (bin- 
aural front routing of signals), 
they're for persons with mild to 
moderate hearing loss. Tubes 
instead of ear molds carry the 
sound to the wearer's ear. 
They're by Dunshaw, 130 W. 
42nd St., New York, N.Y. 



Piercer- pourer 

British designers have taken a 
tip from the servicemen who 
pour oil in their car engines. 
But this piercer-pourer works 
in the home. The steel-tipped 
plastic device pierces a can 
top, turns to lock in place. A 
cap seals it. It's made by Topol 
Products, 418 Limpsfield Rd. 
Warlingham, Surrey, England. 




Dual speedometer 

Think metrici And this speed- 
ometer, standard in Saabs, will 
help you do it. Miles are shown 
inside the rim of the scale, 
kilometers outside. You read 
them both at the same time — 
much easier than doing that 
5/8 (or 8/5) mental calcula- 
tion. 
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Bike radio 

Slip it into a special clamp on 
the handlebars and you've got 
music on your bike. Want to 
walk? Slip it out and take it 
along. The six-transistor AM 
radio is made by Engelmann. 
Postfach 20, 3002 Bissendorf / 
Hannover, Germany. 



Copyrighted material 



IN HOME 
IMPROVEMENT 




Phone organizer 

Teladesk fits around wall 
phones to put desk, pad, pen- 
cil, and receiver "hold" hook 
right where you need them. 
The plastic unit comes in 12 
standard telephone colors. It's 
S6.70 from Don-El Enter- 
prises, Box 3251, Boulder, 
Colo. 80303. 



Double-duty doorman 

More than a garage opener. 
Crane's 590 lights your garage 
while you park, then turns it- 
self off three minutes later, 
after you're in the house. Ra- 
dio control issues the com- 
mands; the door opens auto- 
matically if it hits an obstruc- 
tion. H.W. Crane, 15 N. 9th 
Ave., Maywood, III. 60153, 
makes the door opener. 



No-leak duct 

A new "butterfly" seam gives 
Johns-Manville's new Flex- 
Met duct exceptional resis- 
tance to leakage and deforma- 
tion, says the maker. No fit- 
tings are needed. The duct 
comes in sizes from 3" to 22" 
ID, and in plain, insulated, and 
acoustical types. 




Leisure center 

You can keep your cool next 
summer in the shade of Sol- 
span, a geodesic framework 
supporting a cover of vinyl- 
coated dacron. Measure- 
ments — 9 by 12 feet. Simtec 
Corp., Commerce St., Pough- 
keepsie, N.Y. 12603, makes it 
in kit form. You assemble the 
color-coded parts yourself. 



Transparent timer 

Want to see time fly? Look 
right through the Plexiglas 
face on this new clock and 
you can watch the gears, 
coils, and wheels tick off the 
seconds. Called the Executive, 
the clock is priced according- 
ly at $195. Howard Miller 
Clock Co., Zeeland, Mich. 

49464, makes it. 





•i V 




Clockmaker kit 

Make your own clocks? Easy 
with a battery-powered move- 
ment like General Time's Iso- 
tron 100. It comes with two 
sets of hands — pick your style 
— and can be installed with a 
pair of screws. It's $8 from 
General Time, 2646 N. Green- 
field Rd., Mesa, Ariz. 85201. 




No-rust faucet 

Rust, washers, or packing — 
that's what you don't get in 
this new one-lever faucet with 
plastic innards. It's made with 
chrome or gold finish by Sym- 
mons, 31 Brooks Dr., Brain- 
tree, Mass. 02184. The Temp- 
trol faucet Is also made in a 
lavatory-styled housing. 
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Mini-rangefinder 

They've packed a lot of fea- 
tures into this tiny 12-ounce 
35mm rangefinder camera: 
electric eye; synchronized 
flash /aperture system that 
works for daylight fill-in flash, 
too; self-timer; and a six-ele- 
ment f/1.8 lens. You can use 
the Konica Auto S-3 automat- 
ically, or work the controls 
manually. It's $185. 





An umbrella reflector that's portable 

The soft, even diffusion of an umbrella reflector plus the 
advantages of a take-along camera-mounting bracket are com- 
bined in the Soff Shoulder. It's designed for either 35mm or 
2V4-inch-square cameras, has shoes for two flash units. (One 
is okay, too, if it supplies enough light.) Beam spread, says 
the maker (Larson Enterprises, 18170 Euclid St., Fountain Val- 
ley, Calif. 92708), is 100 degrees —enough for most wide-angle 
lenses. In using the Soff Shoulder, you open your lens 1 Vi 
stops over the normal setting. Price: $31.95. 



Hang-on tongs 

Why didn't someone think of 
this before— notched and 
angled tongs that won't slide 
into the soup? The poly- 
styrene-plastic PRO print tongs 
are made by Peterson, come 
in sets of two (one green, one 
gray), and sell for $2.25 a 
set. 



Storage bottles 

Out go the old prune-juice 
bottles — Chemstor plastic 
darkroom containers take less 
space, look neater, come with 
big, easy-to-read labels, and 
won't break if you drop them. 
Falcon Safety Products, 
Mountainside, N.J. 07092, 
makes them. Price: $2.50 for 
the quart size, $3.95 for gal- 
lons. 

Domed viewer 

A three-element lens system 
in this eight-power domed 
viewer can resolve over 40 
lines per mm, says its distrib- 
utor. The Foto-Lupe is de- 
signed for critical viewing of 
35mm contact sheets, slides, 
and film strips. It's $10.25 
from Spiratone, 135-06 North- 
ern Blvd., Flushing, N.Y. 
11354. 




Shake eliminator 

What's a Stedi-Pod? It's a 
collapsible (two-piece) alumi- 
num monopod that rests on a 
ring supported by a strap 
around your neck. For no- 
shake pictures, hold your 
breath and shoot. With shirt- 
pocket leather case, it's 
$13.75 from P & L Industries, 
Box 35364, Minneapolis, 
Minn. 55435. 



IN 

ELECTRONICS 




Instant slide rule 

Trigonometric and logarith- 
mic functions, exponents, and 
memory — the Bowmar elec- 
tronic "slide rule" is designed 
for researchers and scientific 
types. The calculator features 
an eight-digit LED display and 
n rechargeable battery-power 
system that works on 1 15 or 
230 AC. It s $180. 




Treasure finder 

With summer over, now's the 
time to look for treasures lost 
in the sand. And that's what 
the new Beachcomber's for. 
The 42-ounce plastic-cased 
metal detector has only two 
controls: a tuner (combined 
with power switch) and vol- 
ume control. The speaker's 
built in. Made by White's 
Electronics, it sells for $99.50. 
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3 1 ue- jean TV 

blue-denim-covered TV? 
/Vith name "branded" in sim- 
ilated leather? Zenith calls It 
he Sidekick. The 12-inch- 
iiagonal black-and-white por- 
uble weighs 19 pounds, is 84- 
)ercent solid state, and is de- 
igned, says Zenith, for the 
nonconformist." 




Tape calculator 

You get something else with 
[he Unitrex model 12PPS 
slectronic calculator: a tape 
record of your calculations. 
The little four-function desk- 
top machine enters and prints 
jp to 12 digits, takes standard 
ZVi-inch tape. It sells for 
about $200. 




Time teller 

They call it the Timecase. 
Only 3Ya inches wide by ^Y^^ 
high, the little quartz-crystal 
clock can sit on your desk or 
slip into your pocket. The 
liquid-crystal display reads 
out hours, minutes, and sec- 
onds. A battery powers it for 
3 year. Maker: Ragen Pre- 
cision Ind. 9 Porete Ave., 
Arlington. N.J. 07032. S200. 



Web-Strap vests 

No, the gal doesn't come with 
the BJ Boating Vest. The CG- 
approved Type III personal- 
flotation device has two nylon- 
web straps, a slot-back de- 
sign for easy adjustment, and 
10 foam-filled panels. It comes 
in six sizes. Texas Water 
Crafters, Box 539, Wichita 
Falls, Tex. 76307. 






Rough-water boat 

Big waves and hard knocks 
won't bother the 16-foot Lake 
Fisherman, says the maker. 
She's built for them. Made of 
0.064-inch aluminum, she 
features foam flotation, skid- 
proof interior, oar sockets, 
transom handles, bow eye, and 
drain plug. Weight: 350 
pounds. From Mirro-Craft, 
Oconto, Wis. 54153. 



Trailerable trimaran 

Trailer a trimaran? Sure— just 
fold up the outboard hulls. 
This British 26-footer has 
reached speeds up to 15 knots 
and comes with a 24-hp jet 
auxiliary. The Telstar sleeps 
four, has a head and galley, 
too. Price? About $13,900. 
Lynn Sailboats, 7717 Gulf 
Freeway. Houston, Tex. 



Marine antifreeze 

Protect your boat's plumbing 
system this winter? Try an 
antifreeze. Wintergard proofs 
your boat down to 60 degrees 
below zero. A nontoxic inhibi- 
tor prevents rust and corrosion, 
too, and helps keep gaskets 
and seals from drying out. It's 
$5.49 a gallon. Maker: Sud- 
bury Labs, Sudbury, Mass. 
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FOR YOUR CAR 




Pickup rails 

Securing a load in your pickup 
is a lot easier if you've got 
sonnething to hook those ropes 
or straps to. These Hollywood 
Side Rails by Bon-Aire (P.O. 
Drawer 3, Compton, Calif. 
90221 ) are ye-inch stainless- 
steel tubing supported by 
chrome-plated stanchions. No 
special tools needed for in- 
stallation, says the maker. 




Twisting bands that bite into snow 

In regular driving, Sno-Treds lie flat against the tire for a smooth, 
quiet ride. In snow, however, when tires start to slip, the toothed 
bands twist downward and bite into the snow. You install them, 
says the maker, in about two minutes each: Drape them over a 
tire, roll forward a foot, hook them on. Removal? Just unhook 
them. Sno-Treds are made of polyurethane elastomer plastic — 
harder than rubber — and are guaranteed for three years. Price: 
$12.50 to $1 7.50 each, depending on tire size. Maker: Detwiler 
Corp., 36 New York Ave., Westbury, N.Y. 1 1 590. 




Bubble balancer 

American or European — all con- 
ventional auto wheels can be 
balanced on this new bubble- 
type unit. It takes wheels with 
Vi- to 6-inch center hole, using 
either bolt holes or center hole 
for centering. No adapters 
needed. It's $39.95. Maker: 
Jacobsen Mfg., Box 6143, 
15025 Pacific Hwy. So., Seat- 
tle. Wash. 98188. 

Tach speakers 

Designed to look like tachs, 
these stereo speakers match 
the decor of a sporty-looking 
car. And they're small — 4 inch- 
es high, 4 inches deep — so they 
go almost anywhere. IHousings 
are black plastic. Speakers are 
3 Inch. They're $1 1 .03 from 
J.C. Whitney, 1917 Archer 
Ave., Box 8410, Chicago, III. 
60680. 

Oil cooler 

The engine oil in a Beetle can 
get hot when it's pulling a load. 
Hayden says its Swirl-Cool 
cooler will keep the oil at safe 
operating temperature. The unit 
has an aluminum fixed Inner 
turbulator and a new outer 
fin design. It's S69.95. Maker: 
Hayden Trans-Cooler, 1531 
Pomona Rd., Corona, Calif. 
91720. 
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Trunk tie-down 

Ever carry loads in the trunk 
of your car with the lid up 7 
The AGM trunk tie-down takes 
care of that. You engage one 
hook in a hole in the underside 
of the lid, the second on the 
striker plate. Snug the strap, 
and the trunk is secure. It's 
$3.95. Maker: AGM, 3544 E. 
Ft. Lowell St., Tucson, Ariz. 
85716. 

Cg|., J 



IN TOOLS 



Flame fighter 

Electronics freaks: Here's a 
flame-resistant tape designed 
to combat fire and shock haz- 
ards in those receiver com- 
ponents so dear to your 
hearts. Both the polyester 
backing and the adhesive are 
flame-resistant. 3M calls it 
Scotch electrical tape X-1248. 
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Flyer's friend 

All the tools a flyer needs for 
a preflight checkout are com- 
bined in the Du-AII. It opens 
cowlings, turns slot and Phil- 
lips screws, Dzus and camloc 
fasteners, oil and gas caps. 
It's $4.95 from Air-Tech West, 
15737 Hesby St.. Encino, 
Calif. 91316. 





Oil saver 

You can beat the oil shortage 
with this can. Knock it over, 
and it won't leak or roll away. 
The plastic base holds six 
ounces. You cut the plastic 
spout to set flow. Spurt Can is 
good for dust and powders, 
too. It's $1.95 from World of 
Imagineering, Box 262, Whit- 
tier, Calif. 90608. 



Torch kit 

Cut, weld, braze — you can do 
it all with Turner's new pro- 
pane/oxygen torch kit. Oxy- 
gen comes from solid candles, 
the flame comes from a hose- 
connected torch. The kit, com- 
plete with two tips, goggles, 
stand, rods, sparklighter, and 
fuel costs under $40. Turner 
Co., Sycamore, III., makes it. 




Repair rods 



Solder aluminum? It's easier 
with Quantalloy rods. They 
make repairs without flux, and 
melt at 728 degrees— so you 
can use a propane torch. A 
four-rod pack is $5.60 from 
Quantum Systems, 4550 S.W. 
Hall Blvd., Beaverton, Ore. 
97005. 



Cool generator 

Increased air flow over the 
generator coils means cooler, 
more reliable operation for 
McCulloch's new H-3000 
generator. The 3000-watt unit 
has stationary coils and no 
brushes or slip rings. Power? 
A seven-horse Briggs & Strat- 
ton engine. Price? $400. 




Multi-purpose tools for shop and yard 

The folks at Black & Decker have a pair of new tools, and both 
do a variety of jobs. The Multivator (top two photos) can edge 
lawns, sand, scrape, and wire-brush, cultivate and pulverize 
soil. Only the cultivator attachment is ready now — the other 
attachments will come next spring. The new B&D air compres- 
sor (bottom photos) is a double-insulated piston unit that puts 
out 55-65 psi. With spray accessories it can handle garden 
chemicals, detergents, and even heavy latex paints. Blows up 
tires, too, and even runs a special caulking gun. Look for the 
whole shebang in spring. 
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Slot-mask tubes and higher voltages give brighter, sharper 
pictures, while solid-state features boost reliability 

By JOHN R. FREE color drawings BY ray PIOCH 



Buying color TV? You've picked 
the right time. I've found that the 
1974 models deliver surprising new 
highs in performance— brighter, 
sharper pictures than ever before. 
That's not all. New technology used 
in '74 models means you can buy a 
lot more TV reliability. 

To see how '74 color receivers 
perform, I've been running three 17- 
inch all-solid-state models from 
RCA, Zenith, and Sony side by side 
for several weeks. I've also viewed 
and tested dozens of other models at 
electronics shows and demonstra- 
tions. Highlights of the '74 line that 
emerge: 

• A fast-growing family of receiv- 
ers using new slot-mask, striped- 
phosphor picture tubes. 

• Chassis with higher voltages 
that put brighter, sharper images on 
improved picture tubes. 

• Automatic circuits and compo- 
nents that minimize effects of inter- 
ference and voltage brownouts. 
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• Universal one-button tuning sys- 
tems—some with photocells that ad- 
just pictures to room lighting. 

• Unique new tuners that put uhf 
tuning (channels 14-83) on a par 
with vhf (channels 2-13). 

New picture tubes. This year 
you'll find U.S.-brand sets with a 
different type of picture tube. This 
spring RCA began using color tubes 
that have vertical phosphor lines 
instead of dots on their screens ' see 
illustrations, page 103). Others have 
introduced models with the new 
tubes, too. 

Comparing striped-screen sets with 
some conventional-tube models, you 
may find they deliver brighter, ap- 
parently sharper pictures. But to 
notice any real differences, you'll 
have to peer closely at the screens 
—or use a magnifying glass. On 
conventional screens you'll see tiny 
red, green, and blue dots. Squint 
at a striped screen and you'll see 
trios of glowing rectangles. Sony's 



'74 COLOR TV: 
The Viewing 

Is Better 



Trinitron tube has continuous red, 
green, and blue vertical lines. 

What do these newer patterns 
mean to you? The best news is pic- 
ture tubes that keep their color fi- 
delity longer. The patterns are 
caused by the metal shadow mask 
just behind the phosphor-coated 
screen. Sony's unique Trinitron tube, 
for example, has a mask with con- 
tinuous, uninterrupted vertical slits. 
Other striped-phosphor tubes have 
horizontal crossties connecting the 
slits that provide structural support. 
The crossties create slot patterns on 
the mask. And as electron beams 
sweep over the mask, "shadows" from 
the ties break phosphor lines into 
rectangles. 

In-line guns. Electron guns in 
slot- or slit-mask tubes— as they're 
called in the industry— are grouped 
in a horizontal line. (Converging their 
beams into a single spot requires 
only simple adjustments with mag- 
netic coils. Slot-mask tubes from 
G.E. and Sylvania, Sharp (Liny- 
tron), Toshiba (Blackstripe), and 
the slit-mask Trinitron have two or 
four convergence adjustments for 
factory setup or in-home servicing. 
RCA's precision in-line tubes [PS, 
Nov. '72 I , used in the greatest num- 
ber of U.S. slot-mask sets, require 
no adjustments. They're permanent- 
ly converged at the tube factory, like 
black-and-white picture tubes. 

Biggest advantage to the tubes? 
Because of their slots, slits, and 
phosphor stripes, the beams can't 
become miscon verged vertically and 
strike the wrong phosphor color. 
Slots also make the mask more 
"transparent"— more electrons get 
through to paint a brighter picture. 



Slim look in some '74 
color sets Is apparent 
in Sony's 17-in. model 
with a 114-degree pic- 
ture tube (top). RCA's 
slim 17 Incher with 
new AccuLine tube is 
adjusted by author. 
Zenith's 17-in. model 
(bottom) operates with 
higher picture-tube volt- 
age for brighter, sharp- 
er images. Cabinet 
depths of Sony, RCA 
and Zenith color sets 
are 14 inches. 16 inch- 
es, and 17.5 inches. 




Cable-TV tuner in some RCA sets re- 
places conventional set-top converter 
(right). Switch lets you use antenna. 



Than Ever 



Now let's look at conventional 
tubes. Their guns are grouped in a 
delta or triangular pattern. Complex 
magnetic fields, requiring a dozen 
or more adjustments, are necessary 
to converge beams horizontally and 
vertically into a spot. Misconver- 
gence can develop easily; beams 
must pass through round apertures 
to strike phosphor dots. 

Color "halos." This might 
cause, say, the red electron beam 
to hit some blue dots. Result? Poor 
color fidelity and colored "halos" in 
black-and-white pictures. Misconver- 
gence develops as components age 
or magnetic fields magnetize the 
metal mask. 

Who's using the slot-mask tubes? 
They're so new only a small percent- 
age of the '74 models have them. 
RCA uses their tube, the AccuLine, 
in some 15-, 17-, and 19-inch all- 
solid-state models. Magnavox, re- 
vamping their entire line, puts RCA's 
tube in 17- and 19-inch 100-percent 
solid-state models. Sears, Admiral, 
G.E., Teledyne Packard Bell, Sharp, 
and Toshiba also use slot-mask tubes. 

There's just a little more picture- 
tube lingo you should know. You'll 
hear a lot about black-matrix tubes. 
They're not all alike. RCA intro- 
duced the first such tube in 1969. 
Other tube manufacturers rolled out 
black-matrix "super-bright" tubes 
for their '70 lines, too. These tubes 
have a black material surrounding 
the phosphor dots or filling the 
space between dots. New black- 
matrix slot-mask tubes have black 
material separating the phosphor 
stripes. In both cases, the black 
matrix absorbs room light hitting 
the screens. 

Filter density. The tubes are 
brighter because the tinted filter 
glass on the front of the screen is 
less dense. More light from the phos- 
phors can get out to you. Non- 
matrix tubes need high-density filters 
to prevent room light from getting in 
to the screen. 

Here's why: Since non-matrix dots 
or stripes are tangent to each other, 
not all the phosphor area can be il- 
luminated by electrons. A protective 
guardband is needed between glow- 
ing phosphors; otherwise, slightly 

Continued 
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How they're taking the hassle out of tuning 



DIGITAL 

CHANNEL 

READOUTS 



TUNING V01TA6E GROUND CUP 



P0T4UMUST GEAR 



+ 33 VOLTS DC 




COIL CONTACTS 



TUNINO SLUG 



Dlgltal-rMdout ramota-eontrel tunar used by Magnavox (left) has a 21 -chan- 
nel vhf/uhf turret tuner (right). Program wheel on turret has bumps for 12 vhf 
channels that close switches, lighting seven-segment readouts. You program 
readout for up to nine uhf channels by inserting molded inserts. Motor-driven 
turret has both vhf and uhf tuning strips. Twelve strips have conventional coiis 
for vhf. Slug-tuned coils "memory" fine-tune each channel. Nine strips are po- 
tentiometers that vary voltage applied to a separate uhf varactor tuner. Each uhf 
strip can be adjusted for any channel from 14 to 83. A meter for initial setup 
indicates roughly what channels the uhf pots are set for. 
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Ali-«l«etronie vhf/uhf tuner 

in Admiral's top-end consoles has 
digital readout, too. Seventeen 
digital integrated circuits gener- 
ate tuning voltages and drive 
readouts. Six uhf channels can 
be programed with notched plas- 
tic cards that activate switch- 
es. Tuner does not have motor 
for remote operation. Instead, re- 
mote unit controls digital oscil- 
lator that tunes varactors. Panel 
has "touch-contact" numbers. 




VOLTAGE TO 
VARACnm TUNER 



nNE TUNE 




HOW VARACTORS WORK 

Junction of n- and p-type semiconductor ma- 
terial in varactor diode acts like dielectric 
material in a capacitor when a positive volt- 
age is applied to its negative (n) side b. J 
positive (p) side is negative. This reverse 
biasing creates a depletion region, devoid of 
current carriers, near n-p junction. Varying 
bias voltage with a pot changes capacitance 
and resonant frequency of a tuning circuit. 



Tuning with liflht: Matched photocell pairs 
(diagram) in Standard Components' tuner con- 
trol voltage fed to varactors. Cell resistance 
depends on orientation of polarizing filters in- 
tercepting light from lamp. Vhf/uhf channels 
2-83 are tuned with 82 sets of filter disics on 
reels (photo). Coarse-tune filters are fixed, fine- 
tune filters rotate. Tuner may appear in some 
'75 sets, trimming costs for vhf/uhf tuning. 
QposmvE 
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New technology used in '74 models means you can buy a lot more TV 



misadjusted beams might strike the 
wrong color. But this unilluminated 
phosphor and the aluminized coat- 
ing between dots reflect ambient 
light, spoiling screen contrast. Fil- 
ters that improve contrast (keep 
room light out) also cut picture 
brightness. 

Zenith's first Chromacolor black- 
surround tube (1969) employed a 
patented negative-guardband (NGB) 
principle. The tube— with refine- 
ments each year— has been used in 
all Zenith sets. In Zenith's NGB 
tube, electron beams are larger in 
diameter than the dots. All the 
phosphor is illuminated— even if the 
beams are off slightly. 

In positive-guardband black-ma- 
trix tubes, still used in many sets, 
electron beams are smaller than the 
dots. Slight beam errors still illumi- 
nate the same total phosphor area. 
But, as with standard tubes, the un- 
illuminated phosphors contribute 
to picture "washout" from ambient 
light. 

Most solid-state receivers and 



some hybrids now use NGB tubes. 
Set manufacturers often add "super" 
or "advanced" to their positive- 
guardband tube names to indicate 
an updated NGB version. 

Brighter pictures. For '74, engi- 
neers have coaxed more brightness 
from improved picture tubes. The 
trick? Boost the high voltage that 
accelerates electrons toward the 
screen. Electrons slam into phos- 
phors with more energy, making 
them glow brighter. Len Dietch, 
Zenith vice-president, TV engineer- 
ing, cites another advantage: "By 
ruiming tubes at a higher voltage 
level, you're able to get the same 
power at lower beam current, which 
gives you a sharper beam." Electron 
beams diverge more as their current 
increases, he explains. Zenith has 
boosted 17-, 19-, 23-, and 25-inch- 
set chassis by several thousand volts. 
Other set makers have increased the 
voltage on some models, too. 

How do the new high-voltage tubes 
compare with the slot-masks in pic- 
ture quality? It's a standoff. The 



2^nith (high- voltage) and RCA 
(slot-mask) 17-inchers I've been 
testing produce crisp, equally bright 
pictures. Zenith's boosted-voltage 19- 
inch Chromacolor set compares 
equally with Magnavox's 19-inch 
slot-mask receiver. 

Tops in picture quality was the 
17-inch Sony (model 1722) I also 
tested. Its slim cabinet houses a 
114-degree Trinitron tube. ( Most pic- 
ture tubes flare 90 degrees from their 
necks.) Sony's single-lens focusing 
of in-line beams and the flatter tube, 
which reduces electron-beam diver- 
gence, provide amazingly sharp im- 
ages. The Sony fits easily on a shelf, 
as do MGA's (Mitsubishi) 110-de- 
gree-tube models. 

Voltage regulators. Many of 
these snappy new '74-model tubes 
will last longer, too. Philco-Ford 
now has Picture Guard to extend the 
life expectancy of their picture tubes. 
This is a filament-voltage regulator 
that narrows power variations from 
5.7-6.9 volts down to 6.0-6.6 volts. 
Zenith's Power Sentry system regu- 



Shopper's guide to solid-state '74 color TV 



Mfr. 


Model, 
size 


Price 


Picture 
tube 


Plug-in 
modulas 


No. ICS 


Plug-in 
transistors 


One-button 
tuning 


Auto, tint 
control 


Auto, fine 
I tuning 


Sharpness 
control 


Remote 
control 


Vhf/uhf 
tuning 


Sat warranty 


Picture- 
tuba 

warranty 


Admiral 


5L5871 

25 in. console 


$630 


Negative 
guardband 


8 


4 


NO 


YES 


YES 


YES 


YES 




Detent ' 
70- position 


1 yr, parts 
and labor 


5 yrs. 
pro rated 




QA5312WD 
10-in. portable 


300 


Slot-mask 


3 


4 


YES 


YES 


YES 


YES 


NO 


NO 


Detent/ 
continuous 


1 yr. parts 
and labor 


2 yrs. 
1 yr. labor 


Q«n*ral 

Elactric 


QA7464WD 
19-in. portable 


450 


Black matrix 


3 


4 


YES 


YES 


YES 


YES 


NO 


NO 


Detent/ 
70- position 


1 yr. parts 
and labor 


2 yrs. 
1 yr. labor 




MB9142WD 
2S-in. console 


599 


Negative 
guardband 


10 


5 


YES 


YES 


YES 


YES 


YES 


NO 


Detent/ 
70- position 


1 yr. parts 
and labor 


2 yrs. 
1 yr. labor 


GTE Sylvania 


CX3178W 

19 in. portable 


470 


Negative 
guardband 


3 


6 


YES 


YES 


YES 


YES 


YES 


NO 


Detent/ 
70-position 


1 yr. parts 
and labor 


2 yrs. 


CL3261W 

25 in. console 


620 


Negative 
guardband 


3 


6 


YES 


YES 


YES 


YES 


YES 


NO 


Detent.' 
70position 


1 yr. parts 
and labor 


2 yrs. 


Magnavox 


CD4230 
17-ln. portable 


430 


Slot-mask 


14 


4 


NO 


YES 


NO 


YES 


YES 


OPT 


Detent/ 
70- position 


1 yr. parts 
and labor 


2 yrs. 


CD4730 
25-in. console 


600 


Negative 
guardband 


8 


3 


NO 


YES 


NO 


YES 


YES 


OPT 


Detent/ 
70-position 


1 yr. parts 
and labor 


2 yrs. 


Motorola 


WP5508KP 
19 in. portable 


470 


Negative 
guardband 


8 


3 


NO 


YES 


YES 


YES 


NO 


OPT 


Detent/ 
70-position 


1 yr. parts 
90 days labor 


2 yrs. 
90 days labor 


WU9104KW 
25-in. console 


570 


Negative 
guardband 


8 


3 


NO 


YES 


YES 


YES 


YES 


OPT 


Detent/ 
pushbutton 


1 yr. parts 
and labor 


2 yrs. 
1 yr. labor 


Phllco-Ford 


C1902EWA 
19-in. portable 


420 


Negative 
guardband 


14 


10 


NO 


YES 


YES 


YES 


YES 


NO 


Detent/ 
70-position 


I yr. parts 
and labor 


2 yrs. 


C2510EWA 
25-in. console 


640 


Negative 
guardband 


14 


10 


NO 


YES 


YES 


YES 


YES 


NO 


Detent/ 
70-position 


2 yrs. parts 
and labor 


2 yrs. 




ES354 

15-in. portable 


380 


Slot-mask 


11 


5 


NO 


YES 


YES 


YES 


NO 


NO 


Detent,/ 
70-position 


1 yr. parts 
and labor 


2 yrs. 
1 yr. labor 


RCA Corp. 


FS480 

19-in. portable 


470 


Negative 
guardband 


12 


5 


NO 


YES 


YES 


YES 


YES 


OPT 


Detent/ 
70-position 


1 yr. parts 
and labor 


2 yrs. 
1 yr. labor 




GS723 

25 in. console 


640 


Negative 
guardband 


12 


5 


NO 


YES 


YES 


YES 


YES 


OPT 


Detent ' 
/O-position 


1 yr. parts 
and labor 


2 yrs. 
1 yr. labor 




4029 

13-in. portable 


300 


Slot-mask 


5 


8 


NO 


YES 


YES 


YES 


NO 


NO 


Detent/ 
70-position 


1 yr. parts 
and labor 


2 yrs. 


Saars/ 
Silvartona 


4196 

19-in. portable 


450 


Negative 
guardband 


4 


4 


YES 


YES 


YES 


YES 


NO 


NO 


Detent/ 
70- position 


1 yr. parts 
and labor 


2 yrs. 




4382 

25-in. console 


700 


Negative 
guardband 


5 


5 


YES 


YES 


YES 


YES 


NO 


OPT 


12button 
electronic 


1 yr. parts 
and labor 


2 yrs. 


Sony 


9000U (9 in.) 


360 


Slit-mask 


0 


1 


NO 


NO 


NO 


NO 


NO 


NO 


Detent.'cont. 


1 yr./6 mos. 


2 yrs. 




1722 (17 in.) 


500 


Slit-mask 


0 


7 


NO 


YES 


NO 


YES 


NO 


NO 


Detent/cont. 


1 yr./6 mos. 


2 yrs. 


Zanlth 


E4030W,X 
19-ln. portable 


450 


Negative 
guardband 


8 




YES 


YES 


YES 


YES 


NO 


NO 


Detent/ 
70-position 


I yr. parts 
and labor 


2 yrs. 




E4740W 
25-in. console 


590 


Negative 
guardband 


7 




YES 


YES 


YES 


YES 


NO 


NO 


Detent/ 
70-position 


1 yr. parts 
and labor 


2 yrs. 



Tubelsss-chassis models of best-selling brands are listed in 
three screen sizes: small, medium, and large. Some makers 

102 I POPULAR SCIENCE 



do not have models in each screen size. All-solid-state models 
are priced higher than hybrid receivers on the market. 



reliability 

lates all line current powering their 
all-solid-state receivers. Power Sen- 
try uses a ferroresonant transformer 
instead of the conventional power 
transformer. Secondary windings of 
these transformers resonate at 60 Hz 
with a capacitor; voltage fluctuations 
are opposed by the magnetic field 
of the secondary's saturated core. 

This ferroresonant technique pro- 
vides virtual immimity from even 
major voltage variations. The pic- 
ture tube and circuit components are 
also protected against voltage tran- 
sients or surges. 

Motorola electronically regulates 
line voltage before it reaches the 
power transformer. A fairly complex 
circuit, using solid-state devices like 
those in variable-intensity lamps, is 
required. Panasonic also electroni- 
cally regulates line voltage. 

GTE Sylv£mia tackled another in- 
terference problem in their '74 line: 
noise, or poor signals that can throw 
pictures out of sync. Sylvania has 
a number of new circuits coupled 
with one-button tuning that add up 
to no-button tuning. They call it 
GT-Matic. 

Color to taste. Since everything's 
automatic, user controls are locked 
away. You just turn the set on and 
select a channel. Like most one- 
button tuning systems that lock in 
preset brightness, contrast, color, and 
tint correction, GT-Matic's concealed 
preference controls let you vary the 
predetermined settings. 

A Sylvania-designed integrated cir- 
cuit (.IC) eliminates the vertical- 
hold control. This digital IC can 
generate vertical-sync signals (nor- 
mally received from stations) when 
necessary, Also, a new horizontal- 
sync IC makes the horizontal-hold 
control a service rather than a user 
adjustment. 

Those one-button tuning systems 
are almost imiversal on domestic and 
imported brands. Not all color mod- 
els have it, though. The trend, start- 
ed in 1969 and 1970 with Magnavox's 
T.A.C. (automatic tint) and Mo- 
torola's Insta-Matic, seems to satisfy 
many viewers. You don't have to 
adjust color, tint, etc., as often after 
charmel or program chemges. AFT 
(automatic fine tuning) also com- 
pletes the task of tuning once you've 
coarse-tuned- local stations. A sepa- 
rate AFT switch (not tied into the 
one-button feature) gives you more 
tuning flexibility. 

You'll miss some colorful pro- 
graming if you keep the one-button 
on constantly, though. This is large- 
ly because of the so-called auto- 
matic-tint circuit. This feature de- 
[Continued on page i.52] 



Newer dot-triad color pic- 
ture tubes have a black- 
matrix material separating 
phosphor dots. Non-matrix 
screens have tangent dots. 
In positive-guordband non- 
matrix and some matrix 
tubes, electrons illuminate 
only the central portion of 
the dots. Beams strike all 
the phosphor in negative- 
guardband tubes (see 
screen-face photo). Elec- 
tron guns are usually in a 
triangular array. 



BLUE 

ELECTRON BEAM 




RED 

ELECTRON BEAM 



.GREEN 
ELECTRON BEAM 
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Get Set for the 



This winter. Comet Kohoutek brings you a 
naked-eye light show, and astronomers a 
glimpse into the origins of our solar system 



By GREG STONE 

ILLUSTRATIONS BY DEAN ELLIS 




Twin-tail structure appears in this remarkable NASA photo 
of Comet Bennett. Dimly visible blue tail is ion tail: yellow Is 
dust tail. Photo was made in 1960 by J. C. Brandt, R. G. Roos- 
en, and S. B. Modali, using 14-inch Schmidt telescope. 



I he sun is offering one of its long-lost children to 
the Earth as a Christmas present this year, and astron- 
omers throughout the world can hardly wait to tear off 
the wrappings. 

Comet Kohoutek, one of those mysterious guardians 
of the outer dark, is being called in by our star for 
a command Christmas and New Year's performance 
that should prove to be the sky spectacular of the 
century. It will not only provide you with a memorable 
sight. Because of its large size and close approach to 
the sun, it will be scrutinized by a whole battery of 
astronomical equipment for clues to the riddle of the 
very birth of our solar system. 

"Someone told me this great comet's coming, and I 
just kind of got all excited," said Dr. Stephan P. Mar- 
an, the young astronomer who's coordinating efforts 
by NASA to bring all its scientific guns to bear. "I've 
been an astronomer since I was 10 years old, in one 
sense or another, and I've seen some comets and really 
liked them, but never anything like this may be." 

There are half a dozen comets, or so, every year, 
so why all the fuss about this one? 

"Because never before was a comet, destined to go 
so close to the sun, discovered so far away," answers 
Dr. Brian G. Marsden. 



Earth, sun, and Kohoutek: Chang- 
ing relations of comet with sun 
and Earth appear in drawing 
(right) based on Smithsonian 
Aslrophysical Observatory pro- 
jections. Comet accelerates as it 
approaches sun. whipping round 
it at speed of better than 30 
miles per second. Dashed portion 
of comet s orbit is when comet is 
below plane of Earth s orbit: solid 
part is either in or above plane of 
Earth's orbit Lengths of comet s 
tail are estimates. But diagram 
below shows that apparent tail 
length changes with perspective 
foreshortening. Kohoutek will 
probably look longest as it 
moves away from sun (around 
January 1). because tail will 
be at nearly a right angle to us. 



FORESHORTENING 
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Sky Spectacular of the Century 



Most comets never get close enough to the sun, or 
are not large enough, to become visible to the naked 
eye. Only once in about five years does one come along 
that attracts general attention, and only a few times 
each century can a truly spectacular one be expected to 
perform for us. 

Dr. Marsden, head of the Central Bureau for As- 
tronomical Telegrams at Smithsonian Astrophysical 
Observatory, filled out Comet Kohoutek's baptismal 
certificate. He rates its size "in the top 10 percent of 
all comets." 

It's the combination of these three factors large 
size, close approach to the sun, and unprecedented 
forewarning that make Comet Kohoutek a standout. 

A dirty snowball. Comets spend the bulk of their 
lives as very slow, very cold, very small, and very 
dull objects. But once nudged into a headlong plunge 
at the sun, they may become the showoffs of the 
heavens. So it is with Comet Kohoutek. Present theory, 
based on a model first proposed by Harvard's Dr. Fred 
I.. Whipple in 1950, described Comet Kohoutek as a 
"dirty snowball." It is nothing more than a chunk of 
frozen water, gases, and dust, having practically no 
visibilit\' until it gets within 100 million miles or so of 
(he sun. There it will be excited to a display rivaling 
nearly everything else in the sky. This model of a 
comet exjilains much of its behavior and while widely 
accepted, remains to be proven. At the very least, the 
visit of Comet Kohoutek should add some refinements 
to it. 

Dr. Marsden sensed he had a million-dollar baby on 
the way when he first got word from Dr. Lubos 
Kohoutek on Friday. March 23, that he had found a 
faint comet in the constellation of Hydra. Dr. Mars- 
den knew this discovery was significant, for it showed 

Continued 




Comet Kohoutek: 


Observing Table 


Date 


When 


Where 


How 


Nov. 115 


2-3 hours before sunrise 


Southeast, near horizon 


Binoculars, 
small telescopes 


Nov. 15-30 


2-3 hours before sunrise 


Southeast, near hori^^n 
—at midmonth it is 
farthest from sun 
(44 degrees) 


Binoculars, 
naked eye 


Dec. 1-15 


1 V'2-2V2 hours before 
sunrir.p 


Southeast, near horizon 


Naked eye (per- 
haps best period 
for a.m. view) 


Dec. 15-28 


1 hour before sunrise until 
sunrise— will get closer to 
sun each morning 


Southeast near sun 


Naked eye 

Be careful not to 

look at sun 


Dec. 29- 
Jan. 15 


Sunset to couple 
hours afterwards 


At first, in southwest near 
where sun sets, but higher 
in sky each night 


Naked eye 

Best perlod:closest 

to Earth Jan. 15 


Jan. 15-30 


Early evening 
after twilight ends 


High above western 
horizon 


Naked eye. 
binoculars 


Feb. 1-15 


Evening after twilight ends 
—highest at midmonth, 
then will be lower 
each night at sunset 


High above western 
horizon 


Binoculars very 
helpful, still visible 
to naked eve 


Feb. 15-30 


Evening after twilight 


Lower in western sky 


Binoculars, small 




Comet Bennett was snapped by author 
with Tri-X film, tripod-mounted 35mm cam- 
era: one-minute exposure, normal lens at f /2. 
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Sky spectacular of the century: This 
is how Comet Kohoutek should look 
at a peak viewing time, about 5 30 PM 
January 4, looking southwest. It is 
accompanied by two brilliant com- 
panions: the planets Jupiter (far left 
of comet) and Venus (immediate left). 





a comet that was unusually bright considering how dis- 
tant it was from the sun when first photographed. As 
head of the international clearing house for new phe- 
nomena, he had to be sure. 

Dr. Marsden did three things: He wired Dr. Kohou- 
tek to confirm the position; he asked Harvard Observa- 
tory to try to get him a picture of the comet so an 
independent check could be made; and then spent 
"a rather nerve-racking weekend, sort of biting my 
nails." 

Comet confirmed! On Monday he had the confir- 
mations. Armed with the positions, an extensive knowl- 
edge of past comet behavior, and the cunning of a 
scientific Sherlock Holmes, Dr. Marsden calculated the 
orbit of the dim, inconspicuous blob of light photo- 
graphed by Dr. Kohoutek and came to the following 
conclusions: 

• The comet was big. Though 440 million miles from 
the sun, it was already brighter than Comet Bennett at 
a similar distance. (Comet Bennett put on a great 
show in the spring mornings of 1970. ) 

• The comet was going to come close to the sun. 
Bermett checked in at 48 million miles. Halley's Comet 
never gets closer than 55 million miles to our star's 
surface. But Comet Kohoutek is coming within 13 mil- 
lion miles. That doesn't make it one of those rare 
comet kamikazes known to astronomers as "sun-graz- 
ers," but it sure means it's in for a hot time. 

• This was an unprecedented opportimity for the 
scientific community to prepare well in advance to 
make detailed observations of a major comet coming 
close to the sun. "It may never happen again," warned 
Dr. Marsden. So he pulled the alarm, and the sound 
hasn't stopped reverberating about the observatory 
dome yet. 

One of those who was jolted was Steve Maran. Pro- 
fessional enough to have co-authored an astronomy 
text with his boss at NASA, Dr. John C. Brandt, 
Maran retains the enthusiasm of an amateur. "When 
you get into the physics and so on you somehow lose 
something," says Maran. "Some of the excitement goes 

[Continued on page 161} 




Comet Ikeya-Seki (left) was spectacular sun-grazer In 1965. 
It developed a tail some 77 million miles long, split up after 
rounding sun. 1963 Comet Ikeya (right) had short tall. 




Halley's Comet, most famous of all, visits us every 76 years. 
Photo was made in 1910. 1986 retake won't be as memorable. 

PHOTOS FROM SMITHSONIAN ASTROPHYSICAL OBSERVATORY 



Catching Comet Kohoutek: A guide for comet gazers and photographers 



You can watch Kohoutek grow from a 
hazy patch of light visible only in binocu- 
lars to a sky spectacle you'd have to 
close your eyes to overlook. Then you 
can observe it fading back to obscurity. 
Here are the details (for a capsule sum- 
mary see the table with this article). 

Don't expect a speeding object. Com- 
ets when near the sun move fast indeed, 
but as seen from the Earth they appear 
nearly to stand still. 

Prior to December 28 the comet will 
be visible in the morning sky before sun- 
rise. It will rise closer to the sun each 
day until, on December 28, it will be 
rising at the same time. After that, look 
for it in the evening sky right after sun- 
set. Each evening it will be higher in the 
sky at sunset and visible a longer time. 

Before December 28 look generally 
southeast near the horizon. After that, 
look generally southwest, near the hori- 
zon. When it is at its brightest-from 
mid-December to mid-January — you will 
have no trouble locating it. Watch care- 
fully the changing shape and size of tail. 

Your eyes are the best instrument 
when the comet is at its peak. Before 
that, it will be a good sight in binoculars 



— preferably 7 x 50— and small telescopes 
employing low power and a wide field of 
view. As it dims in late January, binoc- 
ulars will again be useful. 

Photographs. Use a tripod, set 
lens wide open and at infinity, expose for 
several seconds. Exposures much longer 
than one minute will produce distortion of 
the comet head and long star trails on 
the film. Use fast color film, such as 
Anscochrome 500 or High Speed Ekta- 
chrome. Tri-X would be a good bet for 
black and white. Try several different ex- 
posure times. Be sure to include some 
foreground objects to show size of comet. 

Caution. Don't look directly at the 
sun through binoculars or telescopes, or 
with the naked eye. Permanent eye dam- 
age can result, even if you use smoked 
glass or sunglasses. 

Binoculars or a small telescope will 
be needed to see Comet Kohoutek as it 
rises about three hours before the sun 
at magnitude 7 near the beginning of No- 
vember. (The higher the magnitude, the 
dimmer the object.) By midmonth it 
should be a dim naked-eye object, about 
magnitude 5. That's just a little brighter 
than the faintest stars on a clear night. 



By the beginning of December the 
comet should be a fine naked-eye object, 
rising a little before the predawn sky can 
drown it out. It will move faster now and 
by midmonth should be brighter than any 
star. But it will also be coming more and 
more into the glare of the dawn. Obser- 
vations of the close-to-the-sun head De- 
cember 24-30 may be best left to profes- 
sionals. By the 29th the comet will have 
crossed the ecliptic and swung into the 
southwestern evening sky, setting a short 
while after the sun. 

Peak period. About January 4 it 
should make a beautiful picture, perhaps 
as bright as magnitude -4 or -5, with 
Venus (-4) and Jupiter (-2) as two bril- 
liant companions. And Jan. 10-20 should 
be a peak period as Kohoutek continues 
to move away from and north of the sun. 

It will grow smaller and dimmer 
through January and set later. It should 
be visible in a darkened sky, little ham- 
pered by a moon that is full January 8. 

Binoculars — helpful for seeing fine de- 
tail in the comet's tail — won't be needed 
to find it until about the second week in 
February, when it is expected to drop to 
about magnitude 4. 
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SynthaVision: How a Computer 

Produces Movies 

pictures by computer. Anything you 
can imagine can be computerized in- 
to existence, captured on film by 
camera, and made to move. 

For example, if you want to 
watch cars race on a track built on 
the moon to see how they behave in 
a gravitational field much weaker 
than Earth's, it's no problem— us- 
ing SynthaVision. Just feed all the 
parameters into the computer and 
you can watch it on film. 

How does SynthaVision work? 
Think of a television's cathode-ray 
tube. The picture you see on it is 
comp)osed of thousands of dots of 
light, varying in intensity. With 




The impossible becomes possible with SynthaVision— Advertisers who require letters to do strange tasl(s on film 
as you can see with this car about to be swallowed up by a are limited only by the extent of their imagination. This is a 
something-or-other. Objects can be sophisticated or simple. frame from a promotion film about SynthaVision. 



Using existing technology 
in a new way, this unique 
process lets you see any- 
thing you want on film 

By RAY HILL 

I t was a little eerie. The room 
lights went off. I heard the whir of 
a projector. And the screen in front 
of me lit up with the image of a 
huge red helicopter. 

I could hear the sounds of the 



engine and the big twin rotors chop- 
ping the air as the copter lifted 
off its landing pad. It flew out over 
water, hovered above a ship's hold, 
and with a lifting device withdrew 
some cargo and flew away. 

A film of a helicopter flying. 
Nothing strange about that— if the 
helicopter existed. This one didn't. 
It had never left the drawing board. 
But the company that designed it 
wanted to see what it would look 
like in flight. 

How could we watch it fly? Be- 
cause of a new process called Syntha- 
Vision, a unique system for creating 
animated multidimensional motion 



An imaginary light source derived by the computer is 
used. It can come from any direction you choose. You can 
even choose to use no light. Light here came from the front. 



These buildings exist nowhere except in a computer's 
memory banks. Architects may find SynthaVision useful to 
visualize an entire unbuilt city and study traffic flow. 



at Your Command 



SynthaVision the brightness and 
color of each dot can be controlled 
with precision. Objects and figures 
are simulated in a computer by a 
mathematical formula, then trans- 
lated into actual pictures that appear 
on a lighted cathode-ray tube where 
they're photographed. 

Once a mathematical model has 
been programmed, the computer can 
determine what the object will look 
like from different views. It inte- 
grates movement instructions with 
this knowledge, and produces, on 
command, the individual pictures 
required to simulate any movement. 

Movie-making. With Syntha- 
Vision the scenes in a movie are 
described by filling out IBM punch 
cards and feeding them into an IBM 
360/65 computer. The computer is 
instructed by code numbers exactly 
how to move the objects. Then pic- 
ture intensity of each frame, dot 
by dot, is calculated by the com- 
puter and put on magnetic tape. 

The final step is to photograph 
the individual frames. This is done 
by putting the magnetic tape on a 
minicomputer that translates the 
tape's information into actual pic- 
tures appearing on a cathode-ray 
tube. A conventional 16 or 35mm 
movie camera mounted in front of 
the tube photographs each frame as 
it appears. Developing the film and 
adding a soimd track (if desired) is 



Hardware for displaying and photo- 
graphing computed images is shown be- 
low in simplified drawing. Operator uses 
teletype to give instructions to mini- 
computer, which holds magnetic tape 
with image information. For visual 



carried out in a conventional way. 

SynthaVision was developed by 
Mathematical Applications Group, 
Inc., (MAGI) in Elmsford, N.Y. A 
MAGI spokesman predicts: "Syn- 
thaVision will have a startling im- 
pact on the production and visual 
effect of television commercials, ed- 
ucational, scientific, and training 
films in the immediate future." 

Animator's aid. Generally, Syn- 
thaVision costs are less than stan- 
dard animation. And depending on 
how complex the job is, it can be 
done in a half to a third the time 
that traditional animation takes. 

Jack Zander, one of the nation's 
foremost animators, says, "Partic- 
ularly for those pictures invoking 
shading and changing perspective, 
the process marks the severing of 
bonds that have chained the ani- 
mator to his board for 50 years, 
drawing and coloring the thousands 
of individual pictures necessary to 
produce complex movement." IE 



Helicopter flight (right) consists of 
individual frames taken in sequence 
from film the author saw. If the com- 
puter is told the weight of the cargo 
the helicopter is carrying, rotor rpm, 
wind velocity, and other pertinent data, 
you can see on film exactly how the 
helicopter would behave in these cir- 
cumstances — even though the situation 
doesn't exist anywhere except on paper. 

inspection of each frame, computer out- 
put is fed to a scan converter/TV moni- 
tor combination. Computer also sends 
individual frame images to cathode-ray 
tube to be photographed. Camera and 
color wheel are computer-controlled. 




How Snowmobiles 
Give Skiers a Lift: 

SKIJORING 

The motorized revival of an old sport is more 
like water skiing than snow skiing— but easier 

By DOUG GARR 

PHOTOS BY JEAN MERCIER AND DOUG GARR 





Skis, snowmobile, and ordinary wa- 
ter-ski tow rope are all the equipment 
you need for skijoring (above). No need 
for ski poles or runaway straps on bind- 
ings. Skier's-eye view (right) shows ski- 
jorer in right turn starting to "race" the 
machine. Water or snow skiing experi- 
ence isn't essential — but it helps. 



T ake up slack!" I yelled. The 
huge Ski-Doo Nordic slowly pulled 
away until there was tension on the 
tow rope. I'd never done this before. 
Lots of water- and snow-skiing ex- 
perience. But skiing behind a snow- 
mobile? I had no idea what to ex- 
pect. Better hold on with two hands. 

"Okay, hit it." 

Buzzzzzzzzzzzz. I'm off. Skijoring. 
Skimming along on freshly-fallen 
Canadian snow. At first 1 traveled 
at 10 mph or so. Then— once I got 
the hang of it— I had the driver up 
the sled's speed to 20-25 mph. Posi- 
tively exhilarating. Finally, I worked 
up some courage and moved out 
from behind the sled's track, shifting 
my weight and leaning into a turn. 
As I angled away from the machine, 
I exceeded the snowmobile's speed. 
Just like "racing" the boat on water 



skis. I went faster than the sled. 
Skijoring's not that new. In 

fact it's pretty old hat. Ski enthusi- 
asts in the horse-and-buggy era went 
skiing behind horses, gliding some- 
what erratically with the animal's 
trot, canter, or gallop. Now, of 
course, it's a lot smoother and more 
reliable (though quite a bit noisier) 
with a snowmobile. 

Skijoring's a great way to com- 
bine skiing and snowmobiling. Find 
a friend with these dual snow-sport 
interests, and the two of you can 
switch off and enjoy the best of both 
worlds. 

Snow skiers anxious to beat week- 
end lift-line crowds will love this 
sport. No more waiting for the chair 
lift in subfreezing weather; your 
sled's your ski lift. But if you're a 
purist yearning for the freedom and 
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Driver's 

curing tow 
all that's 
own; just 



responsibili 

rope. A 20- 
needed. You 
cut a dowel 



ties Include se- 
to 25-foot line is 
can make your 
for a handle. 



serenity of weaving your way down 
a challenging slope or trail, you may 
be a little disappointed. The obvious 
drawback: You have to follow the 
machine wherever it goes. 

Actually, because you're tethered, 
skijoring is more like water skiing 
than snow skiing. Ski techniques 
and weight shifting are the same on 
snow as on water. The advantage in 
skijoring is that you don't have to 
get up to start. All you do is hold 
on tight and keep your balance. 

Make sure you pick out easy ter- 
rain to learn on. The bigger the area 
the better; you'll have plenty of 
maneuvering room. Ski in snow con- 
ditions you're most familiar with. I 
found it easier to learn in heavily- 
trafficked hard-packed snow than in 
unbroken powder. Also, it's a good 

Continued 





Three youngsters are easily towed 

behind almost any size machine. Driver 
should make sure they're evenly spaced 
to avoid collisions. More than three 
skiers behind one machine gets confus- 
ing and potentially dangerous. 



SIcier above gets ready to go as driv- 
er takes up slack. Next: straighten out 
skis and hold on tight. Slow starts are 
important to avoid shoulder strain. 





Author lifts tow rope as skier exe- 
cutes cross-under (above). Skier going 
under has shortened rope to allow room 
for clearance. Photo below shows Garr 
(left) and other skier on one ski. Turn- 
ing is tricky; going slow is recommended. 





\ 




Zooming down hill reveals hazards of 

skiing on advanced terrain (upper photo 
of two above). Skier at left in second 
photo was unprepared for tow-rope slack 
due to his increased speed. Result: He 
lost his balance. During any fall, you 
must immediately let go of rope. Skier 
at right also let go of rope to avoid hit- 
ting fallen skier. 
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Observer and skier should learn hand signals first 




4>m 




lit 





Skijoring baginnar demonstrates four recommended hand 
signals to foreground snowmobile observer. In top-left photo, 
she points left for left turn; at top right she jerks thumb up 
for increase in sled speed; bottom left, thumb down for de- 
crease in speed; and finally, hand below chin for stopping. While 
learning, you can work out head-tilt signals to let you keep 



both hands on rope. Tilt your head left to go left, right to go 
right. Shake your head to slow down or stop, tilt it back to 
turn around, and nod to speed up. Observer should always sit 
on machine facing forward; sitting backward is dangerous in 
an accident. Once skijorer is proficient, observer isn't needed. 
The driver can glance back every few seconds. 



How to drive a snowmobile with a skier 



Driving a snowmobile with a 
skier behind you isn't difficult if 
you follow a few simple tips. 
First, remember that the skier 
is the boss. Be briefed on speed 
and direction. (The hand sig- 
nals above are recommended.) 

Check all the equipment care- 
fully. Tow ropes should be se- 
cured to the back of the sled 
with all leftover line carefully 
coiled and tied out of the way. 

The startup. When your ski- 
er signals that he's ready, slow- 
ly take up slack on the tow line. 



Taking up slack too fast will jerk 
the handle right out of his hands. 
Gradually increase speed until 
the skier's safely on his way. 
Make sure you stay on fairly 
wide-open terrain to allow him 
plenty of maneuvering room. 

Turnaround. When you run 
out of wide-open space, you'll 
have to make a 180-degree 
swing. Slow the machine down 
to 5-10 mph for this and other 
big turns. The skier will swing 
wide and will have a tough time 
holding on — unless going slow. 



idea to spend some time on flat land 
until you get the feel of being towed. 
Later, you can progress to hill.s and 
trails. 

After a few minutes underway, 
you'll want to turn and cross the 
"wake." Just as on water skis, shift 
your weight and lean the way you 
want to go. Be careful your ski tips 
don't cross or your edges catch in the 
snow. With some experience you can 
tackle more ambitious stuff like one- 
ski, crossing under another skier's 
tow rope, and jumping moguls. 

If speed's your thing, you can go 
as fast as your snowmobile. You'll 
find 25-30 mph plenty fast. But if 
you want to set some sort of skijor- 
ing speed record, don a helmet. Hil 



112 I POPULAR SCIENCE 



Cl 




This revolutionary construction system 
is as cheap as conventional housing, 
and it goes up in a hurry 

By DOUG GARR 



Structural foam house 

uses plastic blocks stacked 
straight up. not staggered. 
Cutaway (right) reveals spe- 
cial columns of poured con- 
crete that take the place of 
2-by-4 studs. Stud spacing 
is 24 inches, not usual 16. 



Are 

You Ready 
for a 

Plastic House? 




Plastic blocks (below) are 
cut at factory; sometimes 
siding is applied there, too. 
Two 5f3 steel rods (right) 
go in each "column." Work- 
man holds concrete hose. 




I remember playing with plastic 
blocks as a youngster, stacking the 
tiny modules into toy houses. Think- 
ing back it seems like a great way to 
build a real house. 

Well, it was only a matter of time 
before Bob Jones decided to do it. 
His company. Structural Foam, Inc., 
is putting up lightweight (one-poimd 
density) polystyrene blocks with 
holes, pouring concrete columns in 
the holes for reinforcement, and end- 
ing up with spiffy-looking Cape Cod 
homes. And it takes only two days 
for a four-man crew to build a IV2- 
story, four-bedroom house. 

The polystyrene modules offer ad- 
vantages over conventional building 
systems. The plastic blocks provide 
twice the insulation of fiberglass- 
helping to save fuel when we're 
scraping the bottom of the oil barrel. 
Rodents and insects don't find the 
walls especially delectable. And fire 
safety? The blocks are self-extin- 
guishing; even the FHA approves. 

Windows and doors are mounted 
in PV(^ frames, providing weather 
sealing and a virtually maintenance- 
free exterior. Siding available is 
either vinyl, which needs no paint- 
ing, or aluminum, which lasts a long 
time. Structural Foam, Inc. is in 
Parker Ford, Pa. 19457. HE 
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Whether for TV snacks or informal dining, these two-tone tables double as their own serving trays (top). 



STACK SNACKERS: 
Easy to Build, 
Handsome to Store 



Cut all four from a single 
sheet of V^-lnch plywood, 
stack 'em up between uses 



By ROSARIO CAPOTOSTO 

DESIGNED BY LESTER WALKER 



T ou wouldn't believe a quartet 
of such elegant, lightweight-but- 
sturdy tables could be cut from a 
single sheet of half-inch plywood. 
But the cutting diagram (next page) 
is as shrewdly designed as the tables 
themselves. We've never tackled a 
project that had so little waste. 
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And they store in a nontipping 
stack you won't want to hide in a 
closet— it's a trim piece of modem 
sculpture. The finger holes let you 
carry individual tables as food trays, 
but since the units are so light (and 
the projecting handles keep the tops 
spaced apart), you C£m easily lift a 
stacked pair with fully-laid place 
settings: just pick up by the side 
slots instead of the handles. 

MDO plywood ( medium-density 
overlaid both sides) is best, here. It 
has few internal voids, and the grain- 
less surface is ideal for painting. 
Since you'll be using every edge of 
the panel, be selective— pick out one 
with undamaged comers. 

You can cut the panel into handy 



sizes with a portable saw, then work 
with a table saw to speed things up. 
Leave the leg panels paired up in 
twos until the large cutouts are done 
—it gives more solid area for clamp- 
ing the straightedge guide. A drill- 
press circle cutter is best for the 
handle holes, though these could 
also be cut with your saber saw. 

The inside faces of these panels 
require a shallow dado cut. To con- 
vert a straight dado for the angled 
assembly, bevel the top shoulder as 
shown in a sketch. This 8^/2 -degree 
bevel is a minute cut, so use a fine- 
tooth blade. (You'll want to use 
such blades for all cutting to mini- 
mize kerf waste.) Sand all pieces 
before assembling, in the jig, with 
glue and flathead screws; counter- 
sink heads for putty. When screws 
are tight, remove unit, wipe off ex- 
cess glue, and start next assembly. 

A quick-drying primer-sealer such 
as B-I-N works well on MDO. For 
our two-tone effect, we reversed panel 
colors on the second pair. Our paint 
was Ruberol Wet and Wild Semi- 
Gloss in custom olive and grass. 
Short-nap ( bristleless ) window brash 
for the edges minimizes runs. 




PARTS 



CIRCLE- 
CUTTING 
PIVOT GUIDE 
FOR SABER SAV^ 



NOT 12V BECAUSE 
OF WIDTH OF 

SAW BLADE 



CUT FROM « a SHEET 
1/2" PLYWOOD MDO , 
SURFACED TWO SIDES. 



DRILL AND 
COUNTERSINK 
HOLES 




CUT OUT 
LIC3HTENS 
WEIGHT 



N* 6 - I '/2" 
F H WD . 
SCREWS 
( lO REQ'D 
FOR EACH 
TABLE ) 



TOP AND LEG 
ASSEMBLY 



TOP 



SECOND - TILT BLADE e'/2* 
AND TRIM BACK 
TOP CORNER 




For end arcs of cutouts, bore entry 
holes in waste area and adjust pivot 
guide for 4-in. radius. Saw teeth must 
align with pivot point (sketch, left). 




To cut straight sides, insert blade into 
kerf, move to exact tangent, and mark 
outside of base (above). Repeat at other 
end, clamp straightedge between marks. 




Assembly jig assures identical angles 
so units will stack. Fasten scrap blocks 
snugly against both faces of legs and top. 
Level checks for uneven work surface (use 
only for first assembly, shimming to level 
jig). Scrap clamped to back piece (below) 
positions it for drilling pilot holes through 
leg members and into its ends. 




Chippers and Shredders Cut 




Bolans shradder-bagger has conven- 
ient sweep-in leaf ramp. Flap over hop- 
per controls debris kicked back out. 




Whether you want to digest three-inch logs, 

or just get rid of that mountain of autumn leaves, there's 

a chopper-upper that'll do the job for you 

By E. F. LINDSLEY / PS Midwest Editor 



H 



ottest item in the yard-and-gar- 
den market right now? Chewer-up- 
pers, also called "debris-msmage- 
ment" machines that let you reduce 
a towering heap of leaves, tree 
primings, garden stalks, or hedge 
trimmings to a bagful or negligible- 
size heap of shreddings. Some will 
even grind up cardboard, newspapers, 
bones, bottles, cans, or soft rocks. 
Others will digest a three-inch tree 
trunk. 

Why the rush to buy these om- 
nivorous choppers? It started with 
bans on brush burning and the re- 
luctance of most cities to haul and 
dimip mountains of lawn trash. 
Now there's a powerful thrust toward 
organic gardening, and the compost 
crowd has a justifiable love affair 
with the mulch the chompers produce. 

Confusion reigns. Truthfully, 
the market has opened so wide and 
so fast that great confusion sur- 
rounds the names applied to the 
widely differing machines. As a re- 
sult, you may be offered a so-called 
shredder-bagger by name and on the 
strength of the salesman's image of 
what it does, only to find that you 



MTD Shrad-lt is a dual-use ma- 
chine with hopper or sweep-in load- 
ing, plus a special feed opening that's 
useful for chipping. 



really needed a composter or chipper, 
or combination. Best idea— study 
just how each type of machine 
works; analyze your debris disposal 
needs; maybe rent once or twice to 
get an idea what fits your needs. 

It's an odd market, for some of 
the best have been sold only from 
the factory for years. Don't overlook 
makers you may not have heard of. 
Some, such as Kemp, have been 
making such machines since 1890. 

Shredder-baggers. Leading the 
parade is the shredder-bagger and its 
cousin, the leaf mill. Selling be- 
tween $150 and $200, these outfits 
have two or three blades much like 
rotary mower blades, plus several 
slotted breaker plates. A waist-high 
hopper or a sweep-in ramp lets you 
feed leaves or brush into the whirl- 
ing blades. Huge volumes of leaves 
are reduced by 10:1 and emerge as 
fine fragments. 

The blade action acts as a blower, 
sometimes even as a suction force, 
and packs the cuttings into a plastic 
bag. By the same token, the bag 
may be omitted and the discharge 
allowed to blow onto the lawn or 
imder bushes. This seems imlikely 
until you try it, but heaps of hedge 
trimmings can be blown out over a 
lawn and never noticed. Character- 
istics of the rotary -blade shredders: 

Continued 




Mighty Mac chippar-grindar is a 

good choice If you have lots of trees to 
trim. Saw trims branches to fit hopper. 
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Amarind-MacKissic's six-hp chipper 

reduced truckload of limbs to a neat pile 
of chips in just 30 minutes. 



Ariens power unit can drive snow- 
thrower or mower, but here It runs a shred- 
der-bagger. The unit is very mobile. 



Your 



Yard Junk Down to Size 




Gilson "Big Mouth" leaf mill gives Allis-Chalmers tractor-mount unit 

you easy sweep-in loading. Suction tends uses tractor s power. If you own a tractor, 
to draw leaves in as you sweep. check to see if an adapter is available. 




Chippit, from Billy Goat Industries, com Clipper Chipper from Formway is 
bines shredder-bagger for leaves with a heavy-duty. Eight hp gives plenty of 
chipper to handle heavy limbs. muscle. Water feed is for wet mulching. 




Kemp hammermill-type composter J.C. Penney shredder-bagger does a 
handles leaf and stalk-type debris, and job on leaves, vines, small limbs. Poker 
may be used for compost and soil mixing. rod in cover lets you clear up clogs. 



Which type is best for 
your chomping needs? 



CUTTER KNIVES CNOINE SHAFT 




Shrcddsr-baagars are the least-expen- 
tlve alternative, but their shaft-mounted 
blades can only handle leaves, small 
twigs, etc. These blades, swinging 
through breaker plates, do the shredding. 



P-RCELV PIVOTED 




Hammarmlll-typ* grindar-eempostar 

uses pivoted flails to chop up ail kinds of 
yard junk except heavy brush and limbs. 
Grates are interchangeable to regulate 
the size of grinder's discharge. 



TVPICAL 




Chippara are made to handle logs up to 
three inches. Jointer-like blades do the 
work. Some chlppers also have shredder 
blades around rim of wheel. These add 
the function of shredder-bagger. 
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Quick look at debris-management machines: Who makes 'em 



Maker or brand 


Type 


Hp 


Drive 


Special features 


Options 


Price 


ALLIS-CHALMERS 


Leaf-mill 


3.5 


Vee-belt 


Grd. level sweep-in type 


Bagger 






Comp-shredder 


5 


Vee-belt 


Idler-type clutch 








Composter 


Tractor 


PTO 


16" discharge frt. of tract. 




SI 68 


AMERIND-MACKISSIC 


Leaf-mill 5P 


3 


Vee-belt 


Hammermill; stones don't hurt 


Bagger 


Also offers 9-P S6ries 




4 or 5 


C.C & belt 


Also handles cans, papers 


4 wheels. 


S277 


adapted for ail popular 








Elec. or 


(5 hp) 


tractors 










U-powert 


$444 




Shredder-chipper 


6 


C.C. & belt 


Dual use; side-feed chipper 


4 wheels 


ATLAS 


Shredder-bagger 


5 


Direct 


Built-in poker rod 


3-hp elec. 


$180 


ARIENS 


Shredder-grinder 


8 


Vee-belt 


Attaches to Trac-Team power 


Snow-thrower 
conv. 






Shredder-chipper 


5 


C.C. & belt 


Dual use; side-feed chipper 








Shredder-bagger 


3 


Vee-belt 


Hammermill 


Bagger 


$190 


BILLY GOAT 


Shredder-bagger 


5 


Direct 


Built-in poker rod 


3.5 hp 




Shredder-chipper 


8 


Vee-belt 


Dual hopper: shred or chip 


5 hp 


$585 


BOLENS 


Shredder-bagger 


6 


Direct 


Hopper or sweep-in use 


314 hp 




CROSS 


Shredder-bagger 


5 


Direct 


Safety switch; rubber curtain 


SVz hp 




FORMWAY 


Shredder-grinder 


8 


Vee-belt 


Heavy-duty; water can be 


Elec. & 












added; handles 


tractor drive 












nonvegetable material 






GILSON 


Leaf-mill 


3.5 


Vee-belt 


Ground level, sweep-in type 




$150 




Composters 


5 


Vee-belt 


Ball bearings; heavy-duty 


3. 6 hp 


SI 80 


HAHN-ECLIPSE 


Shredder-bagger 


3.5 


Vee-belt 


Hammermill 






Shredder-grinder 


5 


C.C. & belt 


Hammermill 


Screens 


S300 


INTERNATIONAL HARV. 


Shredder-grinder 


5 


Vee-belt 


Hammermill 


Tractor mt. 






Shredder-bagger 


3 


Vee-belt 


Hammermill 


Leaf bagger 




JACOBSEN 


Shredder-grinder 


5 


Direct 


Drop chute for suction feed 


Bagger 




F. D. KEES 


Shredder-bagger 


5 


Direct 


Rake-in optional chute 


3.5 hp 


$195 


KEMP 


Shredder-bagger 


6 


Direct 


Hinged, fold-down hopper 


3.5 hp 


SI 60 




Shredder-grinder 


5 


Vee-belt 


Fixed tine; many adjustments 


Broad product line 


S329 


LINDIG 


Shredder-bagger 


5 


Direct 


Shock-absorbing shred fingers 


3.5-, 1 -hp elec. 






Chipper 


5 


Vee-belt 


Operates like comml. types 


7 or 10 hp, or elec. 






Compost grinder 


7 


Vee-belt 


High quality; three wheels 


2.4-, 1 .5-hp elec. 




MTD 


Shredder-bagger 


5 


Direct 


Skip feed chute; sep. chipper 


Bagger 




MAGNA AMERICAN 


Shredder-bagger 


5 


Direct 


Bottom plate removes to clean 


Bagger 


$194 


OSBORNE 


Shredder-grinder 


4 


Vee-belt 


Cast-iron frame 


2' 4. 3 hp; 1 & 2- 














hp elec. 




J. C PENNEY 


Shredder-bagger 


7 


Direct 


Debris deflector; poke rod 


3.5 hp 


S200 


ROPER 


Shredder-bagger 


6 


Direct 


Leaf chute; fold-down handle 


3.5 hp 




ROTO-HOE 


Shredder 


3.5 


Vee-belt 


Rigid tine; side-chute chipper 


5 hp 


S152 




Shrfdfipr 


3.5 


Vcap-hpit 
V well 


Hammermill; side-chute 


5, 8 hp 


S162 










Chipper 






SEARS 


Shredder-bagger 


6 


Direct 


Safety switch & curtain 


3.5, 5 hp 




SUNBEAM 


Shredder-bagger 


5 


Direct 


Safety switch; poker rod 




$180 


TORO 


Shredder-bagger 


5 


Direct 


Cushioned shredder bars 


3.5 hp, bagger 




VANDERMOLEN 


Brush-chipper 


8 


Belt 


Solid rotor, heavy knives 


1 2 hp; pneu. 
tires 


$459 


MONTGOMERY WARD 


Shredder-bagger 


5 


Direct 


Leaf ramp; safety switch 


3.5 hp 




WINONA ATTRITION MILL 


Shredder-grinder 


2 


Vee-belt 


Hammermill 


Elec. or U-power 


$135 




Shredder-grinder 


5 


Vee-belt 


Hammermill 


Elec. or U-power 


S200 


W-W GRINDER CORP. 


Shredder-grinder 


3 


Vee-belt 


Hammermill 


Elec. or U-power 


S229 



' Centrifugal clutch, t Available without engine— you supply your own power. 



Where to write for more Information 



Allls-Chalmers. Milwaulcee 53201; 
Amarind-MacKlssIc, Box 111, 
Parker Ford, Pa. 19457: Arlens 
Co., 111 Calumet. Brillion, Wis. 
54110: Atlas Tool & Mfg. Co- 
Si 51 Natural Bridge Ave., St. Louis 
63115: Billy Goat industrias. Box 
229. Grandview, Mo. 64030; Bo- 
Ions, FMC Corp., Port Washington, 
Wis. 53074: Cross. Red Cross Mfg. 
Co., Box 111, Bluffton, Ind. 46714: 
Formway, Box 1146. Los Altos, 
Calif. 94022: Gllson Bros. Mfg. 
Co., Box 152, Plymouth, Wis. 
53073: Hahn Eellpso. 1625 N. Gar- 



vin St., Evansvilla, Ind. 47711: In- 
tornational Harvastor, 401 N. 

Michigan Ave., Chicago 60611: Ja- 
eobson, 700 Marcellus St., Syracuse, 
N.Y. 13201: F.D. Koos, Box 775, 
Beatrice, Neb. 68310; Komp Shrod- 
der. 818 Kemp Bidg.. Erie, Pa. 
16512: LIndig. Box 111. 1877 W. 
Country Rd. C, St. Paul 55113; MTD. 
Box 2741, Cleveland 44111: Mag- 
na Amorlean Corp., Box 90. Ray- 
mond. Miss. 39154: Osborno Mfg. 
Co., Box 29, Osborne, Kans. 67473: 
J.C. Ponnoy. 1301 Ave. of Ameri- 
cas. New York 10010; Roof Ropsr 



Corp., 1905 W. Court, Kankakee, 
III. 60901: Roto-Hoo, Newburg, 
Ohio 44065: Soars Roobuek & 
Co.. 303 E. Ohio St., Chicago 
60611: Sunboam Outdoor Co., 
2001 S. York Rd., Oak Brook, III. 
60521: Toro, 65 E. 55th St., New 
York 10022: Vandormolon Corp., 
378 Mountain Ave.. North Caldwell. 
N.J. 07007; Montgomery Ward. 
619 W. Chicago Ave., Chicago 
60607; Winona Attrition Mill. 
1009 W. 5th St.. Winona, Minn. 
55987: W-W Grinder Corp., 2957 
N. Market, Wichita. Kans. 67219. 
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• Usual power— 3.5 hp for two 

blades; 5, 6, or 7 hp for three blades. 
Less power is adequate for light use 
only: leaves, small garden trash, light 
twigs. Higher power will handle 
branches up to % inch. 

• Most C£in be converted to 
sweep-in, ramp-feed machines, or 
drop chutes. 

• Stones and metal objects can 
damage blades and crankshaft. 

The shredder-baggers will handle 
the trash from most yards and gar- 
dens if you are careful not to intro- 
duce stones and limbs too heavy for 
them. They're light, move easily. 

Grinder-composters. These have 
been aroimd farms and greenhouses 
for years. Often called hammermills, 
the freely pivoted steel flails work- 
ing against steel bars or a perforated 
grating can cope with stones, hard 
debris, and all except heavy limbs. 

Without the blower action of 
blades, the groimd-up material trick- 
les rather than wooshes out the grat- 
ing holes. You can still bag it, of 
course, but many grinder users pre- 
fer to make garden compost or mulch. 
Later, most such machines can be 
used to mix soil, fertilizers, and 
other additives with the organic con- 
tent. You can expect to find : 

• Sizes that range all the way 
from very small to commercial. 

• Heavy-duty construction, often 
cast iron. 

• Two-wheel and four-wheel plus 
other options— electric or your own 
engine. 

• Changeable gratings for differ- 
ent materials and product size. 

Composters have been around so 
long you'll find them advertising very 
sophisticated, specialized features. 
These are fine, but the most im- 
portant things are heavy, corrosion- 
resistant structures (cast iron is 
best); heavy ball or roller bearings; 
easily reversed or replaced flails or 
tines; a centrifugal or manual clutch 
for easier starting, safer operation. 

Since these machines have been 
sold pretty much in farm markets 
only, until suburbanites discovered 
them, you can buy many— W-W 
Grinder, for one example— with less 
power, fewer wheels, and in many 
combinations for tractor drive. 

All the machines described— shred- 
der-baggers and hammermills— will 
do a fair job of handling light 
brush, in particular tender green 
hedge trimmings. In general, the 
more power the better, and general- 
ly the rotary blades will handle 
wood better than the mills, but there 
are limitations. The rotary-blade 
baggers, after all, take the whack of 
breaking up a stick directly on the 
crankshaft and engine bearings. 

Chippers. For serious chipping, 
some of the composters have extra 




Toro shraddar discharges into a Judd and in a few weeks you have perfect com- 
Ringer compost bin. Add compost malcer, post. Makes more sense than burning. 




International Harvester shredder- Osborne shredder-grinder has flail 
bagger is self-powered. IH also makes knives that can reduce almost anything 
counterpart for mounting on Cub Cadet. to a small fraction of its original bulk. 



side feeds and chopper blades for 
wood, and some of the rotary-blade 
units have angled chutes and special 
chipper knives. If you have a real 
need for reducing tree cuttings to 
chips, the combination jobs are best. 

We tried Amerind-MacKissic's 
Model 12-P with a 6-hp engine driv- 
ing through a centrifugal clutch. The 
chipping ability is amazing. We also 
tried steel and aluminum cans, card- 
board, and rocks in the flail side. 
It reduced them to practically noth- 
ing. You could put the residue of a 
six-pack in an envelope and mail it. 

All in all, however, for the casual 
uSer, the whirling-blade, shredder- 
bagger is probably best. If you want 
disposal only, you've got it. If you 
want compost, you've got that, too, 
although it may not meet the stan- 
dards of the serious gardener, and 



you can't use it to mix in dirt or 
hard trash. You can get rid of most 
brush trimmings, and the machine 
is light enough to tnmdle about. 

Before buying, try wheeling to 
check for good balance. Look for a 
hopper that lifts free with a single 
dog or knob. Try the bag attachment. 

For serious composting, disposing 
of all sorts of yard and domestic 
trash, and for reformulating the 
waste later, the hammermill rigs are 
better. Get one with the added chip- 
per feature and you've got debris 
management in total. 

In preparing this article, we 
queried over 50 equipment makers. 
The table cannot begin to show the 
variety and features of these increas- 
ingly popular waste-disposal ma- 
chines. It will pay to look them all 
over— one's just right for you. DH 
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One chip with 8000 transistors simplifies this 

DIGITAL CLOCK/CALEIMDAR 



Most of your work's already 
done when you wire a new 
chip into this circuit 

By WILLIAM J. HAWKINS 

PS Electronics Editor 



What s beautiful to look at, is al- 
ways on time, and will never refuse 
giving you a date? Our digital clock/ 
calendar, of course. For eight sec- 
onds it flashes the time in hours 
and minutes on large, easy-to-read 
seven-segment displays. Then, the 
numbers change— it's the date, in 
month and day numerals. Two sec- 
onds later, the clock reverts to a 
readout of the time. In this .scan- 
ning mode, the clock /calendar con- 
tinues giving you the time and date 
every 10 seconds. 

Want just a clock? Or, just a cal- 
endar? Simple. Flip the rear pro- 
graming switch to either selection 
and display the date or time con- 
tinuously. As the minutes pass, the 
clock updates, and when it reaches 
midnight, the calendar advances a 
day. It's a totally automatic time- 
piece, but that's not all: 

Too bright for a bedroom clock? 
Never. The digital clock /calendar 
automatically measures the amount 
of light present in a room and ad- 



justs the displays accordingly. A 
bright room causes the displays to 
become brighter. Darken the room 
lights, however, and the displays 
dim down in intensity, always pleas- 
ing to the eye but fully legible. 

A power failure throws most digi- 
tal clocks into a frenzy, but not this 
one. If the power should fail- even 
for a split second— the clock/calen- 
dar switches over to an internal bat- 
tery and auxiliary oscillator circuit 
that keeps the time and date always 
correct. 

And, in extreme cases- where 
jjower has been off for many hours 
and the battery has given up- this 
clock lets you know the moment 
power is restored. The readouts glow 
bright 8s, signifying that the time 
and date mu.st be reset. 

Chip wit. All the "thinking" for 
the clock /calendar is done in just 
one LSI (large-scale integration) 
circuit, commonly called a "chip." 
It's new from Mostek. 

The Mostek chip takes the 60 
cycles from your line voltage and 
precisely divides it into seconds, 
minutes, hours, and finally, days. 
< Seconds are not displayed in our 
design, i Then, more built-in logic 
circuits .scan both the time and date 
storage areas of the chip and send 
the result through an output logic 
circuit called a multiplexer. The 
multiplexer sequentially scans all 
the sections of the readout tubes, 



lighting just the necessary ones to 
form the correct number. The .scan 
is very fast, so, even though each 
.segment of each display is lighted 
individually, it appears to the eye 
that all are lighted at once. 

The input information to the chip, 
such as time set and calendar set, 
is also multiplexed. Lines running 
to these .switches are scanned and 
voltages on certain lines at certain 
times represent to the chip that 
you've pushed a button. ( Diodes on 
these lines are used for isolation. ) 

The Dionics IC (IC2) and the 
eight transistors in the circuit are 
simply drivers for the Sperry dis- 
plays, which require an operating 
voltage too high for the clock/calen- 
dar chip to handle. 

The Sperry displays were chosen 
because of their large viewing angle 
and their appearance. The numbers 
are just V2" high, but due to the 
way they're shaped, they appear to 
be about twice that. And the orange 
glow of the lighted segments over- 
lap slightly, so a number appears 
whole rather than split up into seg- 
ments. 

Building pointers. You can build 
the entire clock /calendar on three 
I)erforated circuit boards with hole 
.spacings to match a standard IC. 
Use the drawings and photos for 
exact measurement and component 
.spacing. They are actual size. Inter- 
connections on each board are made 







First, you get tha time in Itours and minutes. TIten, eight seconds later, you'il get the date in day and month. 



with #22 bus wire, and connections 
between boards use #24 stranded 
wire. 

Two 14-pin IC sockets are used 
for the eight transistors. Regular 
transistor sockets are a bit large, 
and wiring the components directly 
into the circuit isn't recommended. 

The Mostek chip uses a standard 
24-pin IC socket, while the Dionics 



package requires an 18-pin socket- 
not .so standard. To get around this, 
cut down a 14-pin socket to only 
four pins and butt it up against a 
.second 14-pin socket. 

Sockets are also used for the Sper- 
ry displays. The pins in these sock- 
ets are quite delicate, .so use as little 
heat as possible while .soldering and 
do not pinch or squeeze them while 




Cramped quarters can mean possible 
shorts. Check wiring before applying 
power or soldering battery connections. 



One switch and two buttons control 
all operations of clock/calendar. Note 
rear pert board covering power wiring. 



you are intent on installing the wire. 

The battery holder is simply held 
in place against the transformer with 
a dab of metal adhesive glue. This 
particular battery will last only a 
few hours during a power failure. 
If you feel this isn't a long enough 
period, you can add a connector at 
the rear of the clock for a larger 
external battery. Be sure, however, 
that it's 15 volts. 

Two Vi" spacers separate the front 
display board from the logic control 
board. Once you've mounted them 
together, be sure to check carefully 
for shorts between the backwiring of 
each board. You'll find Vi" to be 
plenty of room— if you've kept the 
rear wiring flat and against the 
boards as you build. 

Add approximately 1" of slack in 
the interconnections between the two 
front boards and approximately 4" 
of slack between the middle board 
and the power-suppl.v board, to al- 
low folding the boards in an "ac- 
cordion" shape. The 2%" spacer 
(we used one %" and one 1%" 
spacer) between the power-supply 
t>oard and the center logic board 
will hold the assembly together. A 
piece of perf board will serve for 
the bottom, and L brackets will 

Continued 
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hold it to the circuit boards. Anoth- 
er piece of perf board is used to 
enclose the back. 

The top of the clock/calendar is 
made from Plexiglas. You can use 



our design or devise one of your 
own. The box should be mounted 
with L brackets to the base and off- 
set '/i" to the right (facing the dis- 
plays) to allow for sufficient clear- 



ance of the interconnecting wiring. 

Power on. Operating the digital 
clock/calendar is simple. The three- 
position toggle switch (SI) selects 
[Continued on page 7551 
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115 VAC 
60 HZ 
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CLOCK/CALENDAR 



PARTS LIST 

Cl — 20 ufd @ 250V electrolytic capacitor 

C2 — 100 ufd @ 35V electrolytic capacitor 

C3,4 — 0.1 ufd disc capacitor 

C5 — 51 pf disc capacitor 

Rl — 1800-ohm, V<w resistor 

R2, R5-R8 — 33,000-ohm, V^w resistor 

R3 — 51,000-ohm, Viw resistor 

R4 — 10,000-ohm, '^w resistor 

R9 R12 — lOO.OOO-ohm, VaV resistor 

R13-R16 — 200,000-ohm, Viw resistor 

R17-R20 — 1-megohm, Vlw resistor 

R21— 47,000-ohm, '^w resistor 

R22 — 56.000-ohm. 'Aw resistor 

Ph — Photoresistor Clairex CL904L 

Q1-Q4 — Motorola MPS-A42 transistor 

Q5-Q8 — Motorola MPS-A92 transistor 

ICl — Mostek 5017BB integrated circuit 

IC2 — Dionics DI297N integrated circuit 

T — Power transformer Stancor P8624 

Dl, 2 — 1N4004 diode or equiv. 

D3-D8 — 1N914 diode or equiv. 

D9 — 9.1V zener diode 1N4739A or equiv. 

DIS 1,2 — 7-segment display Sperry SP-352 

SOI. 2 — Display sockets Sperry CS-352 

SI — DPDT (center off) minitoggle switch 

S2,3 — SPST minipushbutton 

B— 15V battery Eveready 411 or equiv. 

Misc. — 24-pin IC socket, 18-pin IC socket 

(see text), 14-pin sockets, perforated board, 

Plexiglas, line cord, hardware 



EXTRA-OFFER 
PROJECT: 



Calendar with a Memory 




I his digital project is designed spe- 
cially for the electronics buff— it's 
a big one. The first half is a com- 
plete digital calendar with built-in 
troubleshooting circuits made up 
of all standard TTL integrated cir- 
cuits. (Unlike our other calendar, 
this unit has no clock function. ) 

Programed into the circuitry is 
the number of days in each indi- 
vidual month. It "knows" when to 
advance to the first day of the next 
month. A front "set bar" ( left photo) 
allows you to preset day and month. 

The calendar is complete as is, but 
you can go one step further: 

Place the digital calendar on top 
of its compatible memory (center 



photo) and you can program any 
date (up to 16) with up to 16 dif- 
ferent codes. Using numbers and 
letters, you make up your own code 
for any particular day (right photo). 
When the day arrives, the memory 
sequentially reads back the code 
you've programed into it to re- 
mind you what you'd planned. 

All circuit boards are handwired, 
but with no wiring crosses in case 
you prefer to design PC boards. 
Displays are Sperry seven-segment. 

For #5499 plans package, detail- 
ing calendar and memory circuits, 
send $2 to Popular Science Plans, 
380 Madison Ave., New York, N.Y. 
10017.-W. J. Hawkins 




Troubleshooting circuit is built in. 
Pull out each board if there's a problem; 
front-display code helps pinpoint it. 
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STEREO 



SELECTc 





Slipping cartridge into Akai's CR-80D- 
SS automatically sets deck to four- or two- 



channel mode, lighting lamp (inset). 
Deck records both quad and stereo. 



PS BUYER'S GUIDE: 

Inside the 

Tape your own cartridge 
library for listening at 
home or in your car 

By FOREST H. BELT 



A\nother electronics boom is shap- 
ing up. Or, rather, an old boom has 
assumed a new shape. Car owners 
have long enjoyed the handy conven- 
ience of taped stereo music in eight- 
track cartridges. But machines to 
play those tapes at home were hard- 
er to find. 

No problem now. There's a rash of 
new home-type cartridge-tape mod- 
els. At least a dozen leading hi-fi 
makers recently introduced eight- 
track players and playback decks. 
Several dozen other brands, not so 
well known, have joined the parade. 
Even portable models have popped 
up. Yet, that's only part of the news. 

Cartridge recorders. What's 
really turning on the buffs are the 
new eight-track cartridge recorders. 
Imagine finally making your own 
library of cartridge tapes to play in 
your car ( see box ) or at home. You 
can mix a whole program of favo- 
rite selections on a single tape car- 
tridge, drawing from your own or 
friends' disc records. 

To top it off, the latest hi-fi craze 
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Fast-wind feature 

(left) speeds tape 
through program to a 
selection you may 
want to hear, or past 
one you don't. 



IMicropiiones are not 

furnished with all 
cartridge recorders — 
something to consid- 
er when you compare 
prices in a store. 



Slider-type controls 
(left) are easier to 
adjust than knobs. 
Record levels are set 
so meter needles 
rarely exceed zero. 



Portable machines 

like this Toyo play 
and record stereo 
anywhere. Hook-to- 
gether model has a 
built-in AM/FM. 






J 
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New Cartridge-Tape Machines 



—four-channel or quadraphonic 
sound— fits the eight-track cartridge 
format perfectly. That's another ris- 
ing star in eight-track cartridge play- 
ers and recorders. 

All in all, the eight-track car- 
tridge has suddenly become so popu- 
lar that you'll head into a maze of 
confusion when you set out shop- 
ping. You'll need a few hints to 
guide you. 

Brands and models have prolifer- 
ated. The first, and maybe best, ad- 
vice for any shopper is to stick with 
major brands. Cheap eight-track 
equipment is seldom a beirgain. 

Buy a deck? Decide before you 
start whether you need a deck or a 
self-contained unit. A deck plugs 
into and plays through your existing 
stereophonic or quadraphonic music 
system. Players have their own pow- 
er amplifiers, driving two (stereo) or 
four (quad) speakers directly. A 
self-contained ( modular) model 
might also have an AM/FM-stereo 
receiver. Some modular sets include 
a record player. 

Functionally, eight-track cartridge- 
tape machines fit into these broad 
categories: (1) stereophonic (two- 
channel) play; (2) stereo and quad- 
raphonic (four-channel) play; (3) 
stereo play /record; (4) quad /stereo 
play, stereo-only record; (5) quad- 
raphonic play and record. 



The price you pay for an eight- 
track machine depends basically on 
those functions. A simple deck, for 
example, to play stereo cartridges 
through your existing music system 
might cost as little as $50 or as much 
as $150. To make your own record- 
ings, a stereo cartridge recorder will 
set you back from $100 to $250. To 
play stereo and quadraphonic tapes 
both, expect to pay between $100 
and $250. 

MGA (Mitsubishi) offers an au- 
tomatic changer that plays three 
stereo cartridges consecutively. RCA 
has one that plays five, priced at 
$170. Both play through your pres- 
ent stereo system. 

Stereo and quad. You can buy 
decks that play both stereo and quad 
but record only stereo. Price: be- 
tween $250 and $350; some higher. 
Akai has one of the few models with 
quadraphonic /stereo recording and 
playback. That deck, model CIR-SOD- 
SS, sells at $330. Being a deck, this 
unit goes through your music-system 
power amplifier for playback ( a quad- 
raphonic amp if you want to play 
quad). 

The wide price variations can be 
attributed to quality and to how 
many "extra" features come on a 
particular model. A stereo recorder/ 
player with its own amplifiers could 
run you $250 to $350. It might or 



might not have speakers with it. An 
AM/FM-stereo receiver adds $50 or 
$100. 

One top model, the Panasonic RS- 
864, has its own four power ampli- 
fiers, records and plays stereo car- 
tridge tapes, plays quadraphonic 
tapes, incorporates an AM/FM-ste- 
reo timer, and even comes with a set 
of speakers. Price is around $400. 
An advantage is that you don't need 
an external music system. In fact, 
you can play other four-chaimel de- 
vices (when they become available) 
through this system. 

Quad recording. You'll hardly 
have begim shopping when you hear 
the words discrete and matrix. Both 
are methods of quadraphonic record- 
ing. The discrete method places each 
of the four music channels on its own 
separate tape track. That's why only 
two four-channel programs fit on an 
eight-track tape. 

Matrix is a different method of 
quadraphonic recording. The four 
channels are mixed together so they 
"fit" two channels or tracks, yet re- 
tain their four-channel identity. Play- 
ing back such a tape requires matrix 
decoding, £md that costs extra. You 
also get an interesting "fake" four- 
channel effect by playing ordinary 
stereo tape cartridges through a ma- 
trix system. That's why some buffs 

Continued 




Eight-track goes quad for cars, too 

At home isn't the only area where there's a flurry of 
eight-track cartridge activity. Car tape players are 
undergoing changes, too. Stereo, with only two channels 
of sound, may no longer be enough. Quadraphonic, with 
stieakers in all four comers of the car, brings you four 
channels of music. Most makers offer quads now. 

So far, there's one drawback: Music selection is limit- 
ed. Recording companies haven't issued many quadra- 
phonic tapes. So, if you install a quad player in your 
car, what about your regular tapes? The new machines 
play both. 

Prerecorded quadraphonic cartridges have a groove 
near the back edge. Inserted, a nongrooved (stereo) 
cartridge pushes aside a switch lever in the player, 
placing it in two-channel mode. A quad cartridge, with 
the groove, doesn't nudge the lever aside; four separate 
channels play. 

Balancing quadraphonic sound might throw you at 
first. On a few players, you do it with four volume con- 
trols, one for each speaker. Most have two knobs. 

First, move the sound all the way forward with the 
front/rear control (s). Then center it there with the 
left/right knob(s). Finally, adjust front/rear to "place" 
the soujad at exact center in the car. It's easiest with a 
stereo tape or a monophonic FM program. Once they're 




Quadraphonics for cars may have FM-stereo radios, like 
this Pioneer model. Two spealcers (top) go up front 
on right and left kicic panels: two go on rear-window deck. 



centered for stereo or mono, they're right for quad. 

One caution: When you buy, don't mistake "four 
channel effect" for quadraphonic soimd. A few designers 
merely introduce a small time delay between front and 
rear speakers and call that quadraphonic. t^^ 



\ 
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like it better than discrete, which 
must have discrete-recorded quad 
tapes. However, machines that play 
discrete four-channel can also play 
regular stereo tapes. 

It helps when you shop to know 
the features and what they do. Some, 
like the trend to sliding controls, 
have more than just cosmetic value. 
Sliders are much smoother to ma- 
nipulate for recording than conven- 
tional knobs. 

Some features you need, some you 
don't. Continuous play, sometimes 
labeled repeat, gives you the option 
of letting a program play over again; 
normally a cartridge player moves 
on to the next program automatical- 
ly. You could accomplish the same 
result by punching the program but- 
ton three times after one program 
ends. 



Machine shutoff. Auto stop or 
auto eject ends the playing after 
program four ( program two of quad ) 
has finished and partially ejects the 
cartridge. Panasonic calls this Pana- 
ject. On some brands, Hitachi among 
them, this feature can be set to shut 
off the machine after a single pro- 
gram. 

New to eight-track is the fast-for- 
ward feature. It lets you scan rapidly 
ahead and skip a selection in a pro- 
gram or end the program quickly. 
The machine can then sequence and 
play the next program from the be- 
ginning. WoUensak calls this fast 
wind. You won't find a reverse or re- 
wind on any machine; cartridges 
can't be run backward. 

A pause lever can be useful; it 
stops the tape's forward motion. If 
you're recording an FM-stereo broad- 



cast, for example, you can hold the 
pause lever during commercials, and 
they don't get onto your tape. 

One feature you may not want 
when you get it. That's ALC, the 
automatic limiting circuit. (WoUen- 
sak calls this automatic recording 
level, or ARL.) Switched on, the 
ALC overrides the recording knob 
settings and automatically evens out 
the levels, no matter how loud or 
soft the sound being picked up. 

That might seem like a good idea, 
but it's not for stereo or quad re- 
cording. The automatic circuit tends 
to falsify the loudness level in one 
side or the other. It specially affects 
microphones picking up soimd from 
any distance— say (for quad) at the 
rear of a music hall. You'd lose much 
of the stereo or quad effect. ALC is 
[Continued on page 150] 



Buyer's guide checklist for representative cartridge machines 



Brand 


Model 


TYPE 


DECK 


PWR AMPS 


TUNER 


PLAYS 1 HEADPHONES RECORDS 




SLIDERS 


u. 


PAUSE 


CONT PUY 


AUTO STOP 


PRICE 


SPECIAL FEATURES 


HOME 


CAR 


PORT 


v> 


X 

o 
It 


PLBK 


z 
o 
S 


CO 


4CH 


RCD 


PLBK 


Admiral 


STPF 1330 


/ 


/ 


J 




/ 


/ 


J 
















y 










$100 


Adapts to car or home electric. 


Aiw* 


TPR-4001 


/ 








J 


J 


J 




y 


/ 


y 










y 


y 


y 


y 


N/A 


Uses ICS and FETs Q 


Akai 


CR-80DSS 


/ 






/ 






J 


J 


y 


j 


y 


y 








y 








330 


Auto switch 2/4 Chan. 


AudiovM 


81 5R 


/ 






v' 






J 




y 


j 


y 






y 




y 


y 


y 




70 




Craig 


3211 


/ 








J 




J 




y 












y 










100 




3213 


/ 








J 


J 


J 


M 


y 












y 


y 








130 




Ctneral 
Electric 


TA640 


J 






J 






J 


/ 






y 






y 




y 


y 






190 


Digital counter 


SC 2309 


J 








J 


J 


J 








y 






y 


y 


y 


y 




Q) 


260 


(With speakers) 


M8617 






J 






J 


J 
















y 










105 




GTE Sylvania 


EQ 37S5 


J 






J 






J 


/ 
























100 




Hcathkit 


CD 28 


J 






J 






J 


























60 


Kit only 


Hitachi 


TRQ-134D 


J 






/ 






/ 




y 


J 


y 






y 




y 


y 


y 


(?) 


170 


Easy-Load Q) 


JVC 


ED-12B1 


J 






/ 






y 




y 


y 


y 










y 


y 


y 


y 


170 




HED 1209 


/ 






J 






,/ 


y 


/ 


y 


y 










y 


y 


y 


y 


230 


Digital counter 


Lafayette 


RK-890A 


/ 






J 






y 








y 










y 




y 


y 


160 




Lear Jet 


A-299 




J 






J 




y 


y 


(3) 












y 










150 


Program memory selector 


Magnavox 


ED 1902 


J 








J 


J 


y 




y 












y 










180 




IMGA 


TD-83 


/ 






J 






y 
















y 










100 


Plays 3 cartridges in sequence 


TD-89 


J 






J 






y 


y 
























100 




Hilda 


1098 


J 








J 


J 


y 




y 






















150 


Uses ICS 


9000 


J 








J 


J 


y 


y 


y 




y 


















370 


Decodes matrix tapes or FM 


Pamtonic 


RS-S44 


J 






/ 






y 


y 


y 






















100 




RS-864 


J 








J 


J 


y 


y 


y 


y 


y 


y 






y 


y 




y 


y 


400 


Uses ICS. Includes 4 spkrs. 


RE-8190 


J 








J 




y 


y 














y 










270 


Has ICs. Includes 4 spKrs. 


Pioneer 


HR-99 


J 






J 






y 








y 




y 






y 


y 


y 




180 


Digital counter 


llP-400 




J 






J 


J 


y 


y 
















y 




y 




179 




TP-8000 




J 






J 


J 


y 
















y 


y 




y 




160 




Radio Shack 


TR800 


J 






J 






y 


y 


y 


y 












y 


y 




y 


160 


Oigitai counter 


RCA 


MYC-S9S 


J 






J 


~r 




y 


























170 


Plays 5 cartridges in sequence 


12 R 600 




■/ 


J 


y 


y 
























116 


Uses ICS 


Sanyo 


FT 862 




J 






y 




y 


/M 














y 










90 




DXL 9486 


/ 








J 


J 


y 


yM 


(!) 












y 










250 


With speakers 


Sharp 


RT-811 


/ 






/ 






y 




y 


y 


y 










y 


y 




y 


150 




Sony 


TC-208 


J 












y 








y 










y 








90 




TC-29S 


J 












y 


y 






y 










y 


y 




y 


120 


Auto switch 2/4 Chan. 


Superscope 


QRT-440 


J 








J 


J 




yM 


^ 














y 








350 




Tenna 


RR-68T 




J 






J 




y 


M 




















y 




80 


Tape-head "fine tuning" 


RR-77T 




J 






J 




y 


y 




















y 




130 


Tape-head "fine tuning" 


Toyo 


404 






J 




J 


J 


y 




y 


y 


y 










y 








170 




665 


y 








J 


J 


y 




y 




y 










y 




y 


(^ 


250 




722 




J 






J 




y 
















y 










140 




Wollensak 

(3M) 


8054 


J 












y 


y 
























120 


Can select 4-ch. automatically 


8055 


J 






✓ 






y 




y 


y 


y 




y 


y 




y 


y 


y 




190 


Digital counter 


8060 1 / 












y 


y 


y 


y 


y 




y 


y 




y 


y 


y 




220 


Special cueing system 



Notes: ® ( inteerated circuit) : FET ( field-effect transistor) . (?) After each crete). HEADPHONES PLBK (playback). MON (monitoring in record). 

proKram or all four: partially ejects cartridge. >' Cartridge is pulled in. ALC (automatic limiting control). SLIDERS (slider-type pou in record, 

(I) Four-channel headphone jacks. Other abbreviations: M (Matrix), with playback). FF (fast forward). CONT PLAY (continuous play repeats 

check, discrete and matrix. PLAYS ST (stereo), 4CH (four-channel dls- tracks) . AUTO STOP ( partially ejects cartridge after last program) . 
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AM standard measuring tools now come in metric form, 
in addition to tapes and rules you can get squares of all 



types. Most useful are dual-scale tools with metric and inch 
readings on the same face. They teach you metrics on the job. 



Going Metric iVial^es the 
Figuring Easier in Your Shop 

Once you get used to it, the metric system beats our antique 
feet-and- inches system by a mile — or 1 .60935 kilometers 



H 



ow will gradual adoption of metric measurements 
in the United States affect you in your home shop? 
Will "converting" from inches to metrics be hard? Will 
you lose accuracy? Will simple shop projects suddenly 
become complicated? Because just such questions oc- 
curred to me, I tackled three shop projects to get some 
answers. One I'd already started in inches— I carried 
on in metric measurements. Another was a project I 
was ready to start, but the plans showed all dimensions 
in inches— again I went ahead with metric measure as 
much as possible. The third was a project I could start 
from scratch and work up my own dimensions, so natu- 
rally I used metric measurements all the way. 

The results were impressive. Using metric measure- 
ments made the work go much faster and easier. There 
was no squinting and guestimating to decide whether 
the little marks on the rule were l/16ths or l/8ths . . . 
or 1/lOths . . . since all measurements were simple 
millimeters and their bigger daddy multiples of centi- 
meters. Adding and subtracting fractions was a breeze. 



By MARSHALL LINCOLN 



All fractions in metric measure are simple decimals 
based on 10, so adding them up is like adding $1.37-1- 
49 cents. Metric measurements work just like familiar 
dollar-and-cent calculations. 

Tedious conversion? The big question in every- 
one's mind is how to convert from inches to metrics. 
You've read that 1 inch equals 2.54 centimeters, or 
25.4 millimeters . . . and right away that sounds omi- 
nous. Actually, I found I seldom needed to make this 
conversion. Why? 

Tool manufacturers are making this conversion easy 
for you by offering rules with dual scales— one in 
inches, the other in metrics. You don't need to rush 
out and buy a whole new set of shop rules immediately, 
but when you do buy a new rule of any type, I'd 
recommend that you ask for one with both inch and 
metric scales. If your hardware dealer doesn't stock 
these yet, he can order whatever you want from stan- 
dard catalogs: Stanley, Lufkin, Roe, etc. 

Continued 
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'I was immediately strucic by the 




Author's favorite metric rule also has inch markings on 
same face. It permits simple eyeball conversions from one 
system to the other, eliminates need for conversion tables. 




Inside measurements are a little different with new met- 
ric rules. Instead of the old "add two inches" law, you add 
50mm. Metric-rule case is not two inches deep. 




Dual-scale combination square is handy for precise mea- 
surement of wood stock. Sliding head gives you an index line 
for comparing readings. This 2 by-4 is 4-by-9 in centimeters. 



Of all the metric rules I used, a common tape rule 
(three meters long, instead of the conventional 10 feet) 
with metric and inch calibration marks on the sfune 
face of the tape was the handiest. With it, I could 
make measurements in either system, and could also 
use the scales to make "instant eyeball conversion" of 
any measurements from one system to the other. 

The first project I tackled with metric measurements 
was a target-pistol carrying case. I'd already built 
the case, using inch measurements; now I started on 
the sliding shelf to see if it could be done with metric 
measurements. Using the dual-scale tape rule, it was 
easy: The size of the shelf needed w£is 43 cm by 22 
cm. 

On the nose I I was immediately struck by the fact 
that I could make more precise measurements in milli- 
meters than with an inch scale broken up into l/16ths, 
since the millimeter is smaller. It takes a sharp pencil 
to mark wood with this precision, but it can be done if 
required. 

My second project working with the metric rules was 
a half-backboard, used for transporting a person with 
a neck or back injury. The design from a medical 
manual had all the dimensions in inches, but I wanted 
to try out my new metric rules. 

First, I had to lay the work out with the carpenter's 
square, which was calibrated only in centimeters and 
could not be used alone— I needed an inch rule to pair 
with it. I used a folding rule with inches on one side 
and centimeters on the other. Using the inch scale, I 
measured off the required 18" width, butted the car- 
penter's square against the end of the folding rule, 
and then held the square solidly in place while I used 
it to draw my saw line. 

The same procedure was followed for the required 
34" length. With the plywood cut to required outside 
dimensions in inches, I could now make other measure- 
ments in centimeters if desired, since all my smaller 
rules had both inch and centimeter scales, but the 
carpenter's square did not (dual scales aren't practical 
on a tool that's used in various positions) . 

To compare accuracy using both systems, I first found 
the center of the 18" piece of plywood (which, of course, 
I had accidentally cut about 1/8" narrow!). When you 
need to find the precise center of anything that is of an 
odd fractional width, there's just nothing that will 
beat that metric tape, because it's so easy to divide 
any measurement by 2 in your head. 

With the center of the board located precisely, I 
measured each way from the center mark to obtain 
the required 8"-wide backboard. Doing it with the 
inch scale was easy, of course. After marking the dis- 
tance found that way, I covered the marks with masking 
tape so I couldn't cheat when using the metric rule. 



Spacing components and finding centers is simpler with 
metrics because you divide whole numbers, not fractions. It 
sure beats dividing 13-9/16 inches by 2 in your head. 



Carpenter's square has no dual scales— they'd make it 
unusable in some positions. So if you use one to lay out stock 
in inches, you'll have to use it in conjunction with inch rule. 







fact that I could make more precise measurements in millimeters' 



Just to give the system a full trial and expose any 
errors that would crop up, I vised the dual-scale tape 
to make the conversion, but used the metric side of the 
folding rule to mark off the dimensions, so I couldn't 
see an inch scale while penciling the marks. The dual- 
scale tape told me 4" equals 10.2 centimeters, as close 
as my eye could see it. After using the metric folding- 
rule scale to mark off 10.2 cm on each side of my cen- 
ter mark, I removed the masking tape hiding my inch 
marks— and foimd the inch and metric marks less than 
a pencil-mark width from being equal! 

For my starting-from-scratch project— a gate for my 
backyard fence— I turned to the metric tape rule again 
to find the inside spacing between supports attached to 
the stone wall. Incidentally, the case for this metric 
rule looks the same as the tape rules we've all used for 
years, but it's not. This one is 50 mm from front to 
back, instead of 2". 

This works great for making inside measurements 
in metric measure, which I'm now convinced is the only 
way to go. Just be sure— if you use the inch scale on 
such a dual-scale rule— that you don't add 2" to the 
indicated measurement. For casual work, it won't mat- 
ter, for 2" is almost the same as 50 mm, but for precise 
work, do the whole job in metric units. 

Making a start. An adjustable combination square 
with both metric and inch scales can be very handy for 
making precise measurements of wood stock, until you 
get used to thinking metric. Butt one end of the rule 
against a block held against one side of the board, 
then push the sliding-square head up to the other side 
and tighten the adjustment nut. Now, you can take 
all the time you want to compare the inch measure- 
ment with the metric measurement on the other side. 

I tried this out on a two-by-four for practice, and 
discovered something interesting. All these years we've 
been struggling with the fact that a dressed two-by- 
foiu- isn't really 2" by 4". To calculate spacings in 
woodworking projects, we must constantly remember 
the true measurement— an awkward fraction, in both 
width and depth. Now try a metric rule on a dressed 
two-by-four. You'll discover both dimensions easy to 
work with. It's a neat and handy 4 cm by 9 cm— and 
no pesky fractions involved! 

All things considered, it appears "going metric" in 
your workshop will be surprisingly easy. Start with 
that dual-scale tape and add other metric or metric/inch 
tools as you replace lost or damaged "inch" tools. 

With limiber, wood-drill bits, and power-saw adjust- 
ments (among other things) probably going to stay 
with inch mesisurements for a while, and with most 
existing project drawings in inch dimensions, you'll 
still use inch rules for some years. But you might start 
using metric measurements right now in many cases- 
Cutting rabbets on a radial-arm saw can get tricky if 
you are working in metrics. A turn of saw crank varies cut 
depth by 1 /8 Inch. Stick with inches in cases like this. 




the convenience and added accuracy are worth it. By 
getting used to thinking metric, you'll be ahead when 
the switch comes. 

And it's already started: S-K Tools— a major maker 
of auto-mechanics' wrenches— tells us that 36 percent of 
the loose sockets they sell are metric, since 23 percent 
of all cars now in use (plus most bicycles and motor- 
cycles) have metric parts. Many U.S. factories are in 
the process of converting. And, with the tools that are 
already available, there's good reason for the home shop 
to do likewise. BE] 



Some handy aids for going metric 



stock Drive Products/Catalog 72 

m€TRIC 

Small Drive ComponenU Handbook 



Metric drive catalog lists 
components and Includes a 
metric reference section. It 
will be available in early '74 
for $1.75. There will also be 
catalogs of two metric bread- 
boarding systems, ideal for 
building metric prototypes. 
The catalogs cover products 
of Stock Model Parts, 54 S. 
Denton Ave., New Hyde Park, 
N.Y. 11040. 



Metrication converter is 

the quick way to compare 
English and metric systems. 
You can use it to make con- 
versions in mass, volume, 
weight, area, and tempera- 
ture. Along with it you get 
a folder that shows English/ 
metric relationships graphic- 
ally. It's $3.75 from Handy 
Manuals, 403 Hlllsboro 
Pkway, Syracuse, N.Y. 13214. 



METRIC 
TAD DATA 





I » j 

♦ ! 








1 




« 








t ■ 









8 



mi 



Metric/ American fastener relationships are the province 
of this calculator, which will answer your questions on head 
and screw diameters, thread pitches, drill sizes. It's $5,75 
from TAD Products Corp., 135 Cabot St., Beverly, Mass. 
01915. Ask for catalog #5010. 
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Bench sander is the best bet for 

grinding. Its table supports the tool while 
you sharpen it. A 100-grit belt serves 
most purposes, but if much metal must 
be removed, start with a 60-grit belt. 




Portable belt sander clamped in a 
vise is an alternative to bench sander. It's 
not as convenient, since it lacks a table, 
but you can improvise your own table 
out of wood without much trouble. 

A good wide buffing wheel— prefer- 
ably eight inches in diameter— does the 
honing. Make sure the wheel spins away 
from the edge being honed. Note emery 
compound on bench in front of motor. 



Belt Sander and 

Simplest 



Your work goes better if 
your tools are sharp. Here's 
the easy way to get them — 
and keep them — their keenest 

By CHARLES E. MAURER 



I he grinding wheel and whetstone 
are almost as obsolete as the pit saw 
and the adze. And no longer is there 
any need for a skilled touch to 
sharrpen a tool. With today's ma- 
chines a beginner can hone an edge 
like the expert of old. 

Replacing the grindstone is the 
belt sander. It grinds much cooler 
than a wheel, so blades are much 
less likely to bum. It's wide enough 
to grind the widest plane blade edge 
to edge. And it grinds a flat bevel- 
stronger than a hollow grind. 

Replacing the whetstone is the 
cloth buffing wheel. Charged with 
emery polishing compoimd it re- 
moves burrs and hones a razor edge 
in seconds. No skill is required. 
Photos on these pages tell the story. 

Keep your cool 
when grinding 

If you grind a blade too hot, it will burn 
and lose its temper. A burn will appear 
blue-black and won't hold an edge. You'll 
have to grind it off as you would a bad 
nick, and this may cause more burning. 
But burns are easy to prevent. Dunk the 
blade in water before you touch it to the 
sander. When heat from grinding boils 
the water dry, dunk the blade again and 
resume grinding. 






Long Icnife blades are easily ground 
by drawing them backward over the 
belt on the drum pulley. Belt seen here 
runs away from the hand. Proper bevel 
for knife blades is about 1 5 degrees. 




Honing a gouge on buffing wheel 
is just as easy as honing a chisel. 
The 19-inch gouge here has a very 
short bevel. Honing it on a stone 
would take a very fine touch. But to 
hone the gouge on buffing wheel 
is no trick. Simply press the bevel 
lightly into the wheel and rotate the 
gouge around its axis. Just a few sec- 
onds on the wheel does the trick. 

Caution is in order when honing a 
jackknife. Keep your fingers clear of 
the blade housing in case the wheel 
should catch the blade and snap it 
shut. Wheel rotates up or away from 
the knife edge — never toward it. 
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Buffing Wheel: 

Route to Razor-Sharp Tools 




Four steps in sharpening a plane blade are shown on this Grind the bevel when all nicks have been removed. Two 

page. First, grind out nicks. Use miter gauge to assure square fingers at top control pressure. Finger at bottom holds blade at 

edge, hold blade bevel down. (Jon't try to remove a nick by proper distance from belt. Proper angle for plane blade bevel 

grinding at the bevel angle. This will thin the edge and burn is 25 to 30 degrees. Don't overgrind. Once blade is ground 

it— drawing the temper from the steel. edge to edge, stop grinding to avoid burning. 




Debarring the blade comes next: Charge wheel with emery Honing comes last: Flip blade over and hold bevel tangent 

compound by holding bar lightly against wheel. Apply sparing- to the wheel. Buff for a few seconds and check the edge, 

ly and replenish whenever wheel seems to lose effectiveness. Buffing wheel can be used to rehone many times before you 

Hold bevel up and at a tangent to the wheel so a second bevel have to regrind, but repeated honlngs will eventually round 

isn't formed. Stop as soon as burr is removed. the bevel. That's the time to grind it flat again. 



How dull Is dull, how sharp Is sharp? 

One mark of a pro is that he knows how sharp a tool must be. 
If it's the least bit dull, he sharpens it. He knows that sharp 
tools cut best, and are safest. It's the dull tool, forced to do 
its job, that slips and does the damage. 

To test a chisel or plane blade for sharpness, take a shaving 
across the grain of a scrap of soft wood-pine, fir, or basswood. 
The cut should be smooth and somewhat shiny. A dull blade 



will tear fibers, leaving a rougher, fuzzier cut. Check each part 
of the blade; though most of it may be sharp, there may still 
be dull spots. 

To test a knife, try it on a tomato. It should slit the skin 
with its own weight. Or see if it will shave the hair off your 
arm. Pay special attention to blade sections near the tip and 
at the heel. These are usual dull spots. 
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Troubleshooting Those New 
Electronic Ignition Systems 



Here's the lowdown on how the pros troubleshoot 
electronic ignition, and how you can, too 



By RAY HILL 



'hen an engine misfires it in- 
creases pollution and decreases per- 
formance. That's bad. Even worse, 
research shows that the average own- 
er of a car with conventional break- 
er-point ignition doesn't provide for 
ignition maintenance with enough 
frequency or thoroughness to pre- 
vent or correct misfiring. To combat 
this carelessness, the auto makers 
are turning toward electronic igni- 
tion. 

Breaker points, the cam that opens 
and closes the points, and the con- 
denser are all eliminated with elec- 
tronic ignition. Once the ignition 
timing is adjusted it stays adjusted 
—as long as the distributor isn't 
tampered with. 

What does it mean for you? 
More-uniform voltage is available 
to fire the spark plugs, allowing 
easier starting in cold weather and 
contributing to better engine per- 
formance at freeway speeds. Start- 
ing problems caused by breaker- 
point erosion or oxidation are gone; 
also engine misfiring at turnpike 
speeds, caused by breaker-point 
bovmce. 

Electronic ignition is designed 
to be almost maintenance-free. So 



if your car starts behaving strangely 
(missing, hard-starting, poor on 
gas mileage, etc.), don't automati- 
cally assume it's the fault of that 
new-fangled electronic circuitry un- 
der the hood. It's highly reliable 
and controls ignition timing and 
dwell angle more accurately over 
the wide range of performance de- 
manded from today's vehicles than 
mechanical breaker points ever 
could. 

If you've driven your car several 
thousand miles more than your own- 
er manual recommends before a 
tune-up and the engine is acting up, 
it may be trying to tell you that 
the spark plugs are worn out, and 
the car needs timing. 

Engineers from the service de- 
partments of all the car companies 
tell me they can't stress enough 
the import£mce of regular, thorough 
tune-ups for the most reliable and 
economical service— whether you 
drive a car with breaker-point igni- 
tion, or one with the latest electronic 
wizardry. 

But let's say your engine is on 
the blink, doesn't need a tune-up, 
yet your dealer mechanic has de- 
termined that something is wrong 




Chrysler ignition tester can be used 
to bench-test the control unit and the 
pickup unit when they're removed from 
the car. For performing the test, a fully 
charged battery is necessary. Ordinarily 
bench testing is done to check new units. 



with the ignition system. How will 
he check it out? 

The Chrysler system. If you 
are driving a Chrysler, your dealer's 
service department probably will be 
equipped with an electronic igni- 
tion tester. This is an ingenious 
little box with four leads: two with 
alligator clips and two with five- 
prong connectors. The alligator clips 
are used for bench-testing of indi- 
vidual components, and the pronged 
cormectors for on-the-car testing. 

To use the tester on your car, 
the mechanic will disconnect the 



Simplicity is readily apparent in all the electronic ignition 
systems. Basic components of the Chrysler system are shown 
below. Other systems are similar. The reluctor is the only 
moving part, and since it doesn't rub against anything, it 
can't wear. This unit is for a V8 engine. 



MAGNETIC PICKUP COMPONENTS 
AND CONTROL UNIT 



POLE PIECE PICKUP COIL 



CONTROL UNIT 




Distributor liousing, advance mechanism, rotor, and dis- 
tributor cap are the same with Chrysler's electronic ignition 
as with conventional breaker-point ignition. A new dual bal- 
last resistor is used partly to maintain a constant primary cur- 
rent and prevent the control unit from overloading. 



ELECTRONIC IGNITION 
SYSTEM COMPONENTS 



POLE PIECE 

PERMANENT I PICKUP COIL 

MAGNET 



DISTRIBUTOR 




On-the-car tasting of Chrysler's 
system using the tester is quick and 
easy. A circuit breal^er built into the 
tester protects it from overloading when 
a shorted control unit is tested. Using 
the tester can save you much time. 

wiring harness from the ignition 
system's control unit. Then he'll 
connect one of the tester's five- 
prong connectors to the control imit 
and the other to the wiring harness. 

After using the two connectors 
to hook the tester into the ignition- 
system circuit his job is simple. By 
flipping a couple of switches on the 
tester and observing the lights on 
its control panel he is able to check 
out the entire ignition system, pin- 
pointing any faulty component. 

That sounds so easy, you say, I 
could do it myself. Right. If you've 
got a little mechanical savvy, all 
you need is the tester. It's $69.95 
and is made by Miller Special Tools 
Division of Utica Tool Co., Inc., 
32615 Park Lane, Garden City, 
Mich. 48135. On the back panel 
are instructions explaining how to 
use it. 

If you're going to get the tester, 
I'd advise getting Chrysler's service 
manual called, "Electronic Ignition 
System." It's an excellent, easy-to- 
understand little booklet that ex- 
plains in detail how the Chrysler 
system works, and provides step-by- 
step photo-illustrated instructions 
about using the tester to check out 
the system. 

To get the booklet send $2 to 
the Chrysler Training Center, 26001 
Laurence Ave., Center Line, Mich. 
48015. Even if you don't plan to 



Chrysler's distributor, right, looks 
similar to those of the days before elec- 
tronic ignition. Big difference is the re- 
luctor where the cam used to be and 
a pickup-coil assembly where the break- 
er points were. The condenser is gone. 

troubleshoot the system yourself, 
the booklet is worth having— simply 
for its informational value. 

Although Chrysler recommends 
using the tester to check out their 
ignition system, a volt-ohmmeter 
can also be used if you don't want 
to buy a tester. The electronic-igni- 
tion manual also explains how to 
troubleshoot the system with a volt- 
ohmmeter. 

The Ford system. If you have a 
Ford with electronic ignition, the 
dealer mechanic will use a volt- 
ohmmeter to diagnose the ignition. 

His first diagnostic step will be 
to make sure that the battery is 
charged properly. Next he'll con- 
nect an auxiliary starter switch in 
the starting circuit, and then re- 
move the coil's high-tension lead 
from the distributor cap. 

Then he'll turn on the ignition 
switch and, while holding the high- 
tension lead about 3/16" from the 
cylinder head or another good ground 
he'll crank the engine, using his 
auxiliary starter switch. If the 

Continued 



Daico distributor assambly is a some- 
what larger size than Chrysler's. But 
it does the same job— routes the right 
amount of current to the spark plugs at 
the correct time, without the use of 
breaker points, cam, or condenser. 
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Heart of Ford system is module, upper right. It is an alum- 
inum case in which all the electronic devices are assembled 
and tested, then sealed for protection in an epoxy-sand mix. 
Ford module, like the others, cannot be repaired. 



Volt-ohmmeter can be used to check out any of the three 
systems. When making resistance and voltage-drop checks, 
follow service-manual instructions precisely, making sure 
each check is okay before proceeding on to the next one. 



spark is good, he'll know the trouble 
lies in the secondary circuit. If 
the spark is weak, or nonexistent, 
he'll know the trouble is in the 
primary circuit: coil to distributor, 
high-tension lead, or the coil. 

Essentially what he'll do from 
here on out is perform resistance 
and voltage-drop checks of the vari- 
ous parts of the ignition circuit 
to determine where the trouble lies. 

If you have a volt-ohmmeter, 
know enough to tune up your car, 
and have a Ford shop manual, you 
can perform these checks yourself, 
following the manual closely. 

GM Deico system. The volt- 
ohmmeter will be the GM dealer 
mechanic's chief troubleshooting 
tool also. By making resistance and 
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voltage-drop checks he'll be able to 
determine what part of the system 
is malfunctioning. 

Troubleshooting on your own. 
If you decide to check out one of 
these systems yourself, consider the 
symptoms carefully, then try to 
isolate the cause. Generally speak- 
ing, malfimctioning symptoms will 
fall into two categories: 

• Car won't start. If this is your 
problem, either the engine will crank 
or it won't. If it won't turn over, 
chances are that the cause of your 
problem is a weak battery; a faulty 
ignition switch; loose or corroded 
battery-cable terminals; an open cir- 
cuit in the wire that runs from the 
ignition switch to the ignition termi- 
nal on the starter relay; a defective 
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NEGATIVE PICKUP VOLTAGE INTERRUPTS 
IGNITION COIL PRIMARY CURRENT 



Basic components of Chrysler system 
are shown in this drawing. Current from 
the battery flows through the primary 
winding of the ignition coil and then on 
through the control unit, which is ground- 
ed. This maintains current flow in the 
ignition-coil primary winding about the 
same as closed contacts do in break- 
er-point ignition. The control unit deter- 
mines electronically how long ignition- 
coil primary current is allowed to flow 
without interruption. 
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INCREASING FIELD STRENGTH 
INDUCES POSITIVE VOLTAGE 



Magnetic fieid around pole piece is 

created by a permanent magnet. As reluc- 
tor tooth approaches pickup coil, it pro- 
vides better path for field by reducing 
air gap. This increases strength of mag- 
netic field, inducing positive voltage at 
one coil terminal. The tiny signal is fed 
to the control unit, triggering circuitry 
that interrupts the current flow in igni- 
tion-coil primary windings, inducing volt- 
age in secondary windings to cause the 
firing of the spark plugs. 



starter relay; faulty starter; or 
faulty solenoid. 

If the engine will crank but won't 
start, make sure that fuel is reach- 
ing the carburetor. If the carb is 
getting gas and the engine cranks 
strongly, then you can begin sus- 
pecting the ignition system. 

• Car starts, but runs poorly. 
This could be caused by a mal- 
function in the ignition system, but 
it may not be. Make sure that the 
fuel system is doing its job, that 
compression is up to par, and that 
the cooling system is working prop- 
erly before considering the ignition. 

Unless you're a professional, keep 
that shop manual handy when 
you're checking out the ignition. 
Follow instructions to the letter. 

What about a tune-up? How 
does electronic ignition affect the 
job? It makes it easier. You don't 
have to replace points and con- 
denser, because there aren't any 
in the system. And you don't have 
to reset ignition timing— it doesn't 
change. Aside from that, a tune-up 
is performed much as it always was. 

If for some reason the timing 
must be reset (as might be the 
case in an engine overhaul, for ex- 
ample), you do it in the same way 
as you would with conventional 
ignition. Hook up the timing light, 
start the engine, and rotate the dis- 
tributor until the timing mark lines 
up with the degree mark specified 
in your shop manual. Then lock 
the distributor in that position. 

If you own a dwell meter, it's 
going to collect some dust. You 
won't be needing it with the elec- 
tronic system. In a conventional 
system, of course, the dwell meter 
is used to measure the number of 
[Continued on page 754] 



MAIL COUPON TODAY! 



TAKE ANY 



FOUR BOOKS 



FOR ONLY n 

WORTH UP TO $38.80 
AT LIST PRICE 



Build a complete reference library on all your favorite sub- 
jects! Right now you can get 4 great books (worth up to 
$38.80) for only $1 when you join the Popular Science Book 
Club. It's so easy to join. Just fill out and mail the coupon. And 
it's so easy to stay a member. Just accept one book per year to 
retain all Club benefits. Books oflFered are authored by men in 
the know, the top experts in their fields— science, mechanics, 
autos, math, engineering, home improvement, electronics. And 
many books are written especially for the Club and are unavail- 
able anywhere else at the low member's price you pay. Join 
today. With your 4 books for $1 you will be on your way to 
owning a fine- practical reference and how-to library. 



POPULAR SCIENCE BOOK CLUB ps/h3yp 
44 Hillside Avenue, Manhasset, N.Y. 11030 

Please accept my membership in the POPULAR SCIENCE 
BOOK CLUB and send my four book shipment as soon as 
possible. The four books I have selected are listed below, by 
book number, on the dotted lines. Bill me later for only one 
dollar plus postage and handling. I understand that you will 
send, every four weeks, an advance description of the coming 
selection. If I want the book, I do nothing. It will be sent auto- 
matically (along with my monthly surprise gift). If I don't want 
it, I must simply return the special form always provided, by the 
date shown. If I decide to keep the book, I pay only the low 
member's price plus a moderate charge for postage and han- 
dling. I may return any book within ten days, after examining it. 
and may cancel my membership anytime after buying one regu- 
lar selection. I need buy only one book per year to retain all 
membership privileges. 



Book No. . 
Book No. 



Book No. .. 
Book No. 



This offer valid for new members only 



NAME- 



ADDRESS- 
CITY 



-STATL 



_ZIP_ 



Canadian Plan differs: prices slightly higher, no monthly surprise 
gills. 3 hook ohiigation. For your convenience, hooks will be shipped 
from Canada. 




AUTOMOBILES 

1016. CAR OWNER'S TAKE- 
ALONG LIBRARY. S paper- 
back books, count as one se- 
lection: What To Do When 
Your Car Won't Run, What 
To Do When Your Car Gets 
Stuck, How To Buy A New 
Or Used Car, How To Buy 
Services and Parts For Your 
Car, How To Drive To Pre- 
vent Accidents. Retail $5.95 

HOME REPAIRS AND 
^ IMPROVEMENTS 

|C'^>9P 054. COMPLETE BOOK OF 
HOME IMPROVEMENT. How 

I j^iffiSSH^ to improve floors, walls, 
I L^ad doors, windows, bathroom, 
kitchen, electrical system, 
I AbS.f^' storage areas, or even convert 
l^^"*"^ your attic or basement. 

Retail $11.95 

050. COMPLETE BOOK OF HOME REPAIRS 
AND MAINTENANCE. Simple instructions to 
repair, replace or modernize floors, stairs, 
screens, walls, roof, doors, windows, plumb- 
ing and much more. 230 illustrations. 

Retail $8.95 

058. HOMEOWNER'S COMPLETE OUTDOOR 
BUILDING BOOK. 265 outdoor projects to 
help you make the most of your yard. In- 
cludes easy-to-follow plans for patios, fences, 



walls, furniture, pools, more. Retail $8.95 

057. DO-IT-YOURSELF HOME PROTECTION. 

How to plan, choose, buy or build and install 
all home and auto security systems — from 
simple tamper-proof window locks to ultra- 
sonic alarm with built-in telephone. 

Retail $7.95 

CRAFT AND HOBBY 

044, COMPLETE BOOK OF 
HOME WORKSHOPS. How to 

design, build, expand or im- 
prove your home workshop, 
build workshop equipment, 
select tools and more. 

Retail $8.95 
038. ELECTRONICS FOR 
EVERYBODY. All about do-it- 
yourself electronics. How to 
build kits or your own 
projects — from simple printed 
circuits to complete home 
systems. Retail $6.95 





HANDYMAN'S REFERENCE 



042. FORMULAS, METHODS. 
TIPS AND DATA FOR HOME 
AND WORKSHOP. A compre- 
hensive how-to-do-it library 
containing methods and infor- 
mation for nearly every activ- 
ity in the home and home 
workshop. Retail $7.95 




036. THE HOW AND WHY OF 
MECHANICAL MOVEMENTS. 

The amazing story of how 
man's genius has parlayed six 
basic mechanical elements 
into today's thousands of com- 
plex machines. Retail $7.95 

POPULAR SCIENCE 
SKILL BOOKS 

1005. SKILL BOOK SET I. 3 paperback books, 
count as one selection: How To Build Your 
Own Furniture. How To Use Hand and Power 
Tools, How To Be Your Own Home Electri- 
cian. Retail $5.85 

1002. SKILL BOOK SET II. 3 paperback books, 
count as one selection: How To Do Your Own 
Wood Finishing, Home and Workshop Guide 
To Sharpening, Home Guide To Plumbing, 
Heating, Air Conditioning. Retail $5.85 



1008. SKILL BOOK SET III. 

3 paperback books, count as 
one selection: How To Do 
Your Own Painting and Wall- 
papering, How To Work With 
Concrete and Masonry. How 
To Make Your Own Recrea- 
tion or Hobby Rooms. 

Retail $5.85 




HOW THE POPULAR SCIENCE BOOK CLUB WORKS 

First, you choose any 4 of these bestselling books for only 
$1 to start your membership. Then every four weeks you'll 
receive a Club bulletin fully describing the coming selection 
which you may either accept or reject. If you want the book, 
do nothing. It will be sent to you automatically. If you don't 
want the book, you must simply return the special form that 
comes with the bulletin, by the date shown. To retain all 
membership privileges you need only buy one book per 
year. You may cancel your membership anytime after buy- 
ing one regular selection. 



^r/tfen especfa//y for the 



available on 
over the country 



are offered tiooks 



In additior) VO" 7.^)^ fields. 
Club by tope.pertjj the,^^^ ^^^^^ 



you keep abreast 



available on 
armchair. 



all popular 



EXTRA 



With every monthly selection you accept from the Club, you'll receive an exciting 



^^j^rpwii- surprise gift. It may be a cornpact tool set, magnifying glass, watch band calendar, 
IVlUrN itiLil battery tester, or some equally handy, practical item. It's different every month, 
SURPRISE comes enclosed with your book, and is an interesting gift you'll look forward to 
and enjoy. 
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CABLE HOUSE 

has catenary roof slung between poles 



Next-to-last in our V-PAC Council series, 
this little beach pavilion features 
pole-and-beam and cable suspension 



I he shifting sands of beach dunes present no prob- 
lems for this floating, foundationless structure. It's 
ideal, too, for a rocky site where excavations for ma- 
jor footings aren't feasible. The entire house hangs 




within eight poles, pressure-treated with preservatives 
for direct embedment. Holes for these are easily bored 
or blasted— could even be dug and backfilled by hand. 

Double beams bolted across pairs of poles support 
the platform floor. The roof and decks are literally 
slung from the pole-tops on steel cables. The tongue- 
and-groove decking for the roof has a pitch toward the 
rear, but its four supporting cables (dotted lines in the 
floor plan) sag just enough to give the graceful cate- 
nary curve. Each cable is double-anchored at both ends 
by being brought down to the projecting floor beams. 
An optional cowl of the same decking rides partway 
down the front-center cables to shelter the entry. 

The interior is an open plan zoned into living areas 
by an efficient bath/kitchen core. Both ends are closed 
with transom glass and sliding patio doors that open 
to expand floor space onto projecting, cable-hung decks. 



Plans can be ordered several ways 

A study plan for the Cable House— floor plan with added 
specs to help you decide if house fits your site — is $1. 
V-PAC Guide ($2) catalogs earlier plans in our series 
plus additional designs, and building tips from Council 
members. One set of Cable House blueprints is $25; 
three sets $35. Check or money order to PS Vacation 
Plans Service, Box 622, Princeton, N.J. 08540. 
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^ "Buy 12 Craftsman panels, 

get this jig saw free. 

Ihat's some deal from The Paneling People." 

_ _ /"j-i. _ 1 j_ ... A '11 _ J j1 _ n 1 



"One of the best 
deals I've ever heard of for 
home handymen." That's 
what Wally Bruner, host of the 
do-it-yourself TV show 
"Wally's Workshop", says 
about this special offer. /t| 

Here's how ||^^ 
it works: U.S. Plywood, 
The Paneling People, 
will give you a Rockwell* dl^ 
Model 67 USP Jig Saw ^ 
absolutely free, when you 
buy 12 Craftsman Panels. ,^ 
This double-insulated saw 
lets you cut panels face-side 
up and it sells in stores 
for $19.99. 

So it's easy to see 
you're getting a very good 
deal. And even if you need as 
few as 6 Craftsman panels, you 




can still get the saw for only $6. 

There are ten different lcx)ks to choo.se 
from in our Craftsman line, ranging from formal to 
rustic. Or you can also get the same free saw by 
buying 12 panels from our new Weldwood' 
Collection. 

; ^ Call toll-free 800-44 7-4 700 ( in Illinois, 

^ T 800-322-4400) to find out the name of your 
' nearest participating lumber or building supply 
dealer. And huny, offer ends December 31, 
1973. (Or such earlier date as supply is 
exhausted.) 

Prom the company that makes 
fine U.S. Plywood products, to the dealer 
in your neighborhood who carries them, you'll 
get a good deal from 

The Paneling People. 



U.S. Plywood 





I U.S. Plywood Division CHampwrl International 





These days^ I need all the friends I can get. 

FRANK GOMBOCS, QUEENS, N. Y. 

This is a tough business Fm in. You really have to 
hustle to make a buck. And right now I need the bucks. 
. Fm due for a new wrecker. A new car. And my wife's 
screaming for an avocado refrigerator. 

Thafs why, when you drive into my stationj'm going 
to come out smiling. 

Fm going to wash your front window. Your back 
window. And your side-view mirror. Then Fll check 
under your hood. 

And if you have a Sunoco Credit Card, youll get 



special deals from Sunoco 
on tires, batteries and just 
about everything I sell here. 

Now to be honest, Fm 
not really crazy about 




having to work this hard, but I need that new wrecker, 
the new car, and like my wife says, whafs an avocado 
kitchen without an avocado refrigerator. 
Try me, I can be very friendly. 



I CAN BE VERY FRIENDLY 




SECOND MONTHLY WINNER: 

Donald Sundue of Sudbury, Mass. 

Fingerlap Butcher-Block 
Parsons Table 



J?^ S200 <t 
S AWARD m 
O EACH 2 
• MONTH • 

I f you have fresh, up-to-date de- 
sign ideas, they may be worth 
money to you. We're looking for 
small projects, imaginative, well- 
designed, and simple enough to 
complete in a weekend. You'll re- 
ceive $200 for each project we 
choose for publication. 

How to qualify. Any small proj- 
ect you've designed and built is 
eligible. Send your best photo- 
graph of it, plus a rough pencil 
sketch giving all dimensions, and 
no more than one typed page of 
explanation. Print your name, ad- 
dress, and social security number 
on each item in your package. Do 
not send the project itself, if we 
need later to photograph your proj- 
ect, we'll send for it and pay the 
postage. 

What type of project? We 
want ingenious, functional items, 
built of nationally available mate- 
rials — wood, plastic, metal. For a 
hard-to-find item, list a mail-order 
source. Readers should be able to 
duplicate your project in an aver- 
age home shop, using hand or 
portable power tools. 

Merely decorative items will not 
qualify, nor will overly familiar proj- 
ects such as bookends, birdhouses 
or utilizations of discarded materi- 
als (bleach bottles, tin cans, etc.). 

Only accepted material will be 
acknowledged; none can be re- 
turned unless accompanied by a 
self-addressed, stamped envelope, 
in case of similar entries, the one 
bearing the earliest postmark will 
qualify. Projects that don't qualify 
for this competition may be pur- 
chased at our regular rates for oth- 
er use in the magazine. 

The winning project for the sixth 
month will be presented in our 
March Issue. To qualify, entries 
must be postmarked no later than 
Nov. 23rd. Send yours to: Week- 
end Project Editor, Popular Science, 
380 Madison Ave., New York, N.Y. 
10017. 
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The solid beauty of butcher 
■ blocli. The unbeatable strength of 
fingerlap joints. This month's win- 
ning design is a simple but elegant 
combination of both into a versatile 
Parsons table. The pine version 
above is dimensioned to serve as a 
window writing table. The same de- 
sign in maple, built to countertop 
height, would make a perfect gour- 
met work table for the kitchen. The 
design is sturdy enough for a work- 
bench, too. 

The table top is standard No. 2 



pine l-by-3s on edge. Six were cutJ 
8" shorter than the rest, then alll 
were assembled with glue and bar 
clamps. Keep glue oflF the lapping; 
"fingers" where the legs will join. 

The legs are made just like the; 
top, but the stock here is l-by-5sE 
that are ripped to exactly 4" width.. 
When top and legs are ready, glue; 
and dowel them together. Plane andl 
sand all table surfaces until true; 
and smooth. Stain and varnish ai 
pine table, rub cooking oil into ai 
maple kitchen work table. Hn 

Cui jterial 



Flying NASA's X-24B Lifting Body 

[Continued from page 89] 



er had on a lifting body." He said, 
had positive lift immediately and 
roll-off problem. The plane seemed 
)ser in pitch than the simulator, 
d there was about a three-degree 
leslip right after launch." He 
loothed out most of this with trim 
ntrols— the fine tuners that neutral- 
! any asymmetrical condition. "I 
irted a flare at 27,000 feet to simu- 
e a landing while I was still at 
itude, and found I had more lift 
an expected." 

In the cockpit. Later, Manke in- 
ed me into the single-place cock- 
There is a surprising amount of 
3m considering the tiny size of the 
lole vehicle. 

A conventional fighter-plane con- 
»1 stick is in the center. A single 
tton on it trims ailerons and ele- 
tor. A toggle switch on the left side 
the cockpit controls rudder trim, 
so on the left side is the rocket 
rottle. Above that is a switch that 
ntrols the upper-flap position. The 
per and lower flaps are at the cen- 
• rear, above and below the rocket 
bausts. The lower flap acts as the 
ivator control. 

During subsonic cruise speeds, the 
per flap is at plus 20 degrees. 



while the lower is used for pitch con- 
trol. For transonic speeds they are 
set in what Manke called "shuttle- 
cock stability." The upper flap is at 
40 degrees, and the lower flap goes 
down to between 20 and 30 degrees, 
while it also is used for pitch con- 
trol. For landings the upper flap be- 
comes the pitch control only when 
the lower flap closes up fully. This 
occurs only at high angles of attack, 
over 15 degrees. 

Both outside rudders have pro- 
files that curve inward. This has the 
effect of ramming more air over the 
three fins for better control. Only the 
two outside fins move, and up to 
about 10 degrees. During subsonic 
flight they both toe in. During tran- 
sonic flight they toe out slightly. This 
compensates for the diflferent airflow 
and stability problems. 

Maximum speed and altitude for 
the X-24B will be about 1000 mph 
and 70,000 feet. It won't get up into 
the 3500-mph speed ranges because 
it has only a thin aluminum skin, 
not designed to withstand the heat 
of sustained higher speeds. 

Hydrogen-fueled transports. If 
the X-24B is the forenmner of 
future transports, what will they be 



like? NASA's John Becker said we 
could have a 250-300-person trans- 
port by the end of this century. It 
would use hydrogen for fuel instead 
of petroleum-based JP-4 jet fuel. 

Use of hydrogen fuel requires a 
high-volume body. As a result, while 
it will resemble the X-24B, it may 
also look more like the present wing- 
bodied Concorde SST. Unofficially, 
I learned that there are tests being 
studied for a hydrogen-fueled Boeing 
737 and a C-141. The existing tur- 
bine engines would be used and 
tanks added to carry liquid hydrogen. 

Becker predicts that hypersonic 
airplanes would not only not look 
like the space shuttle but could use 
any existing airports— and create less 
noise than existing planes. Takeoff 
would be with engines throttled back 
instead of at full power. The first 
operational hypersonic plane will 
probably be an Air Force inter- 
ceptor, with speeds of Mach 2 to 
Mach 5. Details are top secret. 

But one thing I can say. There's 
a new high-speed family of planes 
in our future. And what I saw and 
heard at Edwards Research Center 
leads me to believe it will happen 
sooner than many people think. Dii 




—the solid difference outside that makes 
a comfortable difference inside! Apache 
camping trailers arc priced from $825 to 
$2195. F.O.B. Lapeer. Mich. See your 
Apache dealer soon (he's in the Yellow 
Pages). Or write the Vesely Co.. Bo> 7 1 1, 
Lapeer, Mich. 48446., ^• 



Snow on the ground. A chill in the air. 
That's when you'll discover one of the 
extra-comfort advantages of Apache s 
exclusive Solid State construction: solid 
walls of space-age thermoplastic, solid 
windows and a double-thick insulated roof 
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Taking Care of 
Your Car 



By RAY HILL 



Good hints others have used 



If you have a helpful car tip, send it pay you $25 for each one we use. Photos 
to Car Care, Popular Science, 380 IVIadi- aren't necessary. Sorry, but no tips can 
son Ave., New Yorl<, N.Y. 10017. We'll be returned. 





Protecting refrigerant lines 

If you have to disconnect refrig- 
erant lines, make sure they're near 
surrounding room temperature. This 
will prevent condensation from form- 
ing inside them. The lines should 
also be immediately capped to keep 
dirt or other foreign material from 
entering and contaminating them. 




Starting an engine that won't crank on a freezing day 

Reflector-type 250-watt bulbs placed in the engine compartment for a few 
minutes will often solve the problem. Put one near the battery and one near 
the engine block. To hold the lights in place use sockets with clamps attached. 
They're available at camera shops, hardware and department stores. 



Rust prevention 

Live in an area where salt vapor 
from ocean winds or heavy road salt- 
ing occurs? Spraying the edges of 
all metal moldings on your new car 
with an anti-corrosion silicone spray 
may prevent rust from forming on 
them. They should also be sprayed 
after collision repairs. 




Keeping your hands clean while working on your car 

If you're traveling and have to change a tire or remove a battery, you 
probably don't want to get your hands dirty. At such times a pair of 
rubber-like gloves— such as those for washing dishes— are indisp>ensable. Carry 
a pair in your glove compartment. Get them dirty instead of your hands. 
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If you're plagued by whistling and 
howling in the pillar area, put on 
your Sherlock Holmes hat and check 
for pinholes or missed sealing opera- 
tions. Also inspect and seal any 
opening in the door sheet metal in 
this area. Mastic or putty-type seal- 
ant works well. 




IF YbU HATE 
SHOVELING SNOW 
FOR HOURS... 



HERE'S HOW TO 
HATE IT FOR 
ONLY MINUTES! 

The Ariens Sno-Thro! When winter's at its 
worst, this rugged, powerful SNO-THRO will 
muscle its way through the heaviest snowfalls 
and knee-deep drifts with ease. Frankly, it 
makes snow removal almost fun. 

Easy to maneuver, the Ariens 
Sno-Thro has four speeds 
forward and reverse. Cuts 
a clean swath with its 
two-stage, self propelled 
action. The 240° swing 
around discharge chute 
throws the snow up to thirty 
feet. Waist high, finger-tip 
controls ensure quick response. Available in 
4 HP, 5 HP, two 6 HP and two 8 HP models with 
auger widths from 20" to 32" to suit 
your needs. 

Why not join the thousands of discriminating 
owners who have made Ariens the industry's 
biggest seller. Check the Yellow Pages for 
your nearest Ariens dealer. 





Ariens Company 807 West Ryan Street Brillion, Wisconsin 54110 Phone 1 (414) 756-2141 

Copyrighted material 



Wordless 
Workshop 

By ROY DOTY 

Idea by JEAN ROBERT HACHE 



$25 to Mr. Hache, Dalhousie, N.B., Can- 
ada. Send your idea to Wordless, Popular 
Science, 380 Madison Ave., N.Y., N.Y. 
10017. Only purchased ideas can be 
acknowledged. 
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Grande Canadian. 

From the last North American frontier. 




From the pride 
of a rugged land, from 
rich Canadian grains, 
from glacier-pure water, 
comes Grande Canadian. 

Made smooth 
from selected 
Canadian Whiskies. 





Shop Talk 

News and views of tools and materials 

By A. J. HAND 



Do-it-yourself plumbing : Be sure you do it right 

There's a growing trend among plumbing manufacturers— probably trace- 
able to the rising cost of living. More and more, they're slanting their products 
in the direction of the do-it-yourselfer. Latest to join the trend is Rockwell. 
Their new 65-piece line of card-displayed, do-it-yourself plumbing supplies is 
the most complete on the market. And those blister-pack display cards do 
more than just give the product eye appeal. They explain how to install it. 
On the back of each card are detailed diagrams and installation instructions. 
And if that's not enough help, Rockwell offers a 45-page plumbing guide that 
covers such things as emergency repairs, replacement of old fittings, funda- 
mental plumbing principles, plumbing planning, and preventive maintenance 
tricks. Plenty of plumbing jobs are well within the reach of the average 
homeowner, and we applaud this effort by Rockwell to help out on these jobs. 

While we're on the subject of do-it-yourself plumbing, a few words about 
the one big hazard of the inexperienced worker tinkering with pipes. That 
hazard is the cross connection. Avoid cross connections like the plague. If 
you don't, the result may well be a plague. A cross connection is a point where 
waste water may accidentally be sucked into supply lines. This happens on 
occasion when water pressure drops so low that water flows backward. 

Say you have a laundry sink full of waste wash water. Above it is a 
faucet with a short length of attached hose hanging into the sink. In a back- 
flow situation, if that faucet is open, the waste water in the sink can be sucked 
into the supply lines, even back into the water mains. Later, when pressure 
is restored, that same water comes back out— possibly into your drinking 
glass. Result? You drink polluted water. 

Joseph Keegan of the Watts Regulator Co., Lawrence, Mass., writes in to 
warn us of a possible cross connection in our mud-sink installation [PS, 
May '73]. He compares our situation to that of the Holy Cross epidemic of 
several years ago. In that case, supply valves were located in a sunken pit 
on the Holy Cross football field. The pit became flooded with contaminated 
water. For some reason, the supply valves were left open. At the same time, 
a severe fire in Worcester robbed the area of water pressure. Water from 
the pit was sucked into supply lines and eventually fed to a drinking 
fountain in the field house. When the football team drank the water, the 
result was widespread hepatitis. 

The same sort of thing could happen in our mud-sink installation 
(diagramed below), but only under a very unusual set of circumstances. 
First, the dry well (#7 in the diagram) would have to be flooded. This is 
possible. Second, the valves in the pit would have to be open. (These are for 
draining the system in winter and should only be open for that purpose.) 
Third, valve 4, or the one right above it would have to be open. (These 
valves should only be open when the drain valves are closed). Last, there 
has to be backflow at the same time these conditions are met. 

Cure for the situation? Mr. Keegan suggests installation of one of his 
company's backflow-prevention devices. Then, in the event that all four 
above conditions are met, backflow would be automatically stopped. These 
one-way valves are good insurance against other backflow dangers, too. Among 
the most common are the garden sprayer that connects to your garden hose 
and hose-type rinsing devices in the bathtub. 




Elaborate made easy 

Don't let those ornate carvings 
and turnings that characterize Med- 
iterranean furniture scare you off. 
Even if you have no lathe or carv- 
ing skills, you can still make your 
own furniture in the Mediterranean 
style. The trick— as a new book 
called Making Mediterranean Fur- 
niture points out— is to use ready- 
made turnings and carvings. 

This book contains plans for 32 
pieces of furniture ranging in com- 
plexity from a simple curio shelf to 
an elaborate Spanish buffet. But 
by making use of ready-made parts, 
the authors have kept even the 
elaborate designs easy to make. The 
Spanish buffet for example— im- 
pressive as it looks— boils down to 
little more than a simple box with 
plastic carvings tacked on. And 
whenever a special part is called 
for, the authors give a source. 

Making Mediterranean Furniture 
is by Jay Hedden and Monte Burch. 
It's $7.50 from Arco Publishing Co., 
Inc.. 219 Park Ave. So., New 
York, N.Y. 10003. 



things 
to write 
for 



• A booklet. "How to Add Valuable 
Living Space to Your Home." It In- 
cludes instructions for adding a cellar 
door to your home — everything you need 
to know, from planning and breaking 
through your basement wall, to laying 
block. Free from The Blico Co., New 
Haven, Conn. 06505. 

• "Tips on Wood Finishing," a booklet 
by the makers of Minwax. Of course 
it plugs the Minwax line, but it's a 
good line, and the information is right 
on target. The booklet's free from 
Minwax Co., Clifton, N.J. 07014. 

• A brochure, "On the Water with 
Homelite," illustrating the use of 
Homelite equipment on and around the 
water. The equipment? Saws, pumps, 
flood and spotlights, rust and barnacle 
chippers, and generators. Free at 
Homelite dealers. 

• A double package from Pro-Am Auto- 
motive. For $5 you get a 266-page 
VW Service and Repair Manual, plus 
a 72-page catalog of U-Do-lt parts 
and accessories. Pro-Am Automotive, 
3380 East 26th St., Los Angeles, 
Calif. 90023. 

• Plans for building a ski rack out of 
one eight-foot 2-by-4 and a wood 
dowel. IOC from Ski Storage Plans, 
Louisiana-Pacific Corp., 1300 S.W. 5th 
Ave., Portland, Ore. 97201, 
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Who'd have 
thought rd make 
so much money 
without going 
to college? 



I still have to pinch myself every time I see my paycheck — 
it seems too good to be true ! 

Especially when I remember how sorry everyone felt for 
me because I couldn't go on to college. "Without college, it's 
a losing battle!" they all said. 

Weil, the college boys left for school, and I found a job. 
1 worked hard, too, but never made it big. 

Then I happened to read an announcement like this . . . 
about the exciting job opportunities in Electronics. 

I discovered that with proper training I could qualify for a 
job in many of the fields where the action is today . . . 
computers, medical science, pollution control, radio and TV 
broadcasting, to name just a few. I found out that once I 
had some experience, I could earn $1 2,000 a year or more . . . 
the kind of money any college man would be proud of. 

Most important — I realized how easy it would be for me 
to get this training. Right at home. In my spare time. 

With a home-study course from Cleveland Institute of 
Electronics. 

It looked like a terrific deal, so I enrolled with CIE . . . and 
did I learn fasti I'm happily employed in Electronics now, 
earning good money in a career that means something. It's 
all so unreal that every once in a while I have to pinch myself. 

Without college, I never thought I could do it. But, thanks 
to CI E there are now some college guys who envy me I 

CIE Grads Report Success 




typical of hundreds told by CIE 
enjoying exciting new careers in 






This composite story is 
graduates who are now 
Electronics. 

Send for 2 FREE BOOKS 
So find out for yourself. Ask for CIE's 2 FREE BOOKS, 
"Succeed in Electronics" and "How to Get a Commercial 
FCC License." They describe the opportunities open to men 
with electronics training and show you how CIE courses can 
prepare you for a meaningful, rewarding career in the 
Science of the Seventies. 

Both books are FREE... send for them today! For your con- 
venience, we will try to have a representative call. Mail reply 
card or coupon to CIE... or write: Cleveland Institute of 
Electronics, Inc., 1776 E. 17th St., Cleveland, Ohio 44114. 

APPROVED UNDER NEW G.I. BILL 

All CIE career courses are approved for educational benefits 
under the G.I. Bill. If you are a Veteran or in service now, 
check box for G.I. Bill information. 



Cleveland Institute 
of Electronics, Inc. 

177B East 17th Street. Cleveland. Ohio 44114 
Accredited Member National Home Study Council 

Please send me 2 FREE BOOKS describing opportunities 
in Electronics and how to prepare for them. 



Name. 



"My CIE course gave me the 
technology I needed to under- 
stand many of the electronics 
concepts I never dreamed I 
could learn. I'm already earn- 
ing 30% to 40% more than I 
could have without my CIE 
training." 

Joe Perry, Cambridge, Mass. 



"When I started my CIE 
training, I worked on a tug- 
boat. Then I landed a broad- 
cast engineering job at a TV 
station. During my first year 
in broadcasting, I finished my 
CIE course and got two 
raises." 

Richard Kihn, Anahuac, Texas 



(Please print) 



Address- 



City- 



State- 



-Zip. 



-Age- 



Veterans and Servicemen: 

□ Check here for G.I. Bill information. 



PS -77 
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Are you missing 
half the joy of 
your guitar? 



If you haven't 
been getting as 
much fun as you'd like 
from your guitar, maybe 
it's because you don't know 
enough about how to play it. You 
probably learned a few chords, but don't 
know how to go further. If so, let us help you. 
We'll teach you to read music and play pick style 
with both notes and chords-the way a teacher 
would. The difference Is we teach with lessons by 
mail, and it costs a lot less. Courses in other in- 
struments too-piano, spinet organ, accordion, violin, 
saxophone. If 17 or over, write for free booklet with 
more details. Send your name, address, zip code and 
list instrument you want to learn. Write U.S. School 
of Music, Studio 23-611, 417 South Dearborn Street, 
Chicago, Illinois 60605. «ccoi;i>iitD »ti.«tii ~.iio~.l momi 

STOOT COUNCIL C 1973 U.S. SCHOOL Of MUSIC 




1 




. . . SWISS OR AMERICAN 

Uolque, modem SwMze; System sUrts you 
makltig reti&lrs right aw&y. Develops skll] 
step by step &t home In spare time. 
Diploma awarded. Fre« sample lesson. No 
oblleatlon. 

CHICAGO SCHOOL OF WATCHMAKING 

Dept. 4)13 Fox River Grove, lllinais 60021 



LEARN 

Lfi MEAT CUTTING 



Train quickly in 8 *hort wr«k- m Toledo 
fur ■ hrricht future wilh aecurity in th« 
mrat liu»int>Hii. Biir p»T. fo'l-ttme jnbd — 
„ HAVE A I'KOFITAHU; MARKET OFYOUR 
■k own; Tinif paymeni plan available. Diplo- 
^ ma irivrn. Job help. ThousanH* of nur- 
ccbKlul Kmauates. UUK 6Uth Y£AK! Send 
NUW for biff new illDatrated FREE nt«l««. No oblfffkUtrn. 
Q.I. approTvd. No. 0197T 

NATIONAL SCHOOL OF MEAT CUTTINO 
Drpl. 51-B Tol. ilo Ohiu >:{I>01 




MVS arai SCND for mta frck cataloo Mowt 

Graduatei report makmir substantial incomes Opi-rale your 
mmn bwolMOO •■lolilr. Mt-n. Womrn.all aB<^. It-urn easily 
Course covert Sales. Appraisiny. l^ans. MortKajrei St relat- 
ed tubjecta. STUDY AT HOME or in rU-sroom" in tcaittnir 
eitieo OlpiMM Awartf*^. WHI« To^y f«r FRKC Bwht ' 
Ateiediled Membef Narioml Mom* Sludy Court.l Approved Velpon fi.in 

WEAVER SCHOOL OF REAL ESTATE 
3S2t-K9 Broadway CST 19361 Kansas City* Mo. 64111 

JeXTRA $ MONE^^-^ 

^ SOCIAL SECURITY PLATBS 
P in 85 DIFFERENT STYLES 

- CDCC SAMPLES AND 
t mCC SALES KIT! 

" SYSTEMS Dept. J-49 

^^ox 341, Norfhlield, III. 60093 ~ 

Now anjfone can build furniture! 

Make first-rate furniture of any style — even 
create exciting new designs-with this complete 
illustrated guide: 

HOW TO BUILD YOUR OWN FURNITURE 
by R. J. DaCristoforo. 22 picture-filled chapters 
cover Design, Tools. Woods. Hardware. Luxury paper- 
back format. Money-bacic guarantee. Send only S2.50— 
we pay postage: Popular Science Books. Dept. 1173, 
P.O. Box 226. Manhassel. N.Y. 11030. 



^) PLANER . MOLDER • SAW 




,30 DAY FREE Trial! 




Now you can use this ONE po«tr-feed shop to turn rough lumber 
into moldings, trim, flooring, furniture .. .ALL popular patterns. 
RIP...PLANE... MOLD— separately or all at once with a single 
motor. Tree 30 Day Trial. Low Cost— only $35 down. 

Send Postcard Today ~ No Salesman Will Call. 
BEVSAW POWER TOOLS, teiv field BIdg.. Kansas City, Mo. 64111 



New "Yardstick" in Your Life 

[Continued from page 83] 

British model, we'll start metrication 
in industry, and move only slowly 
into everyday things. For example, 
British newspapers still list daily 
temperatures in both Fahrenheit and 
Celsius (although Celsius comes 
first), and the British Post Office 
won't use grams fmd kilograms to 
weigh letters and packages until '75. 

Hands off. The British have 
learned to leave some things alone. 
Lloyd George shot down an earlier 
metrication proposal with one wittily 
barbed question: "Do you expect the 
British workingman to go into a pub- 
lic house and ask for 0.56825 liter 
of beer?" And though metrication 
has arrived, any pub that wants to 
can go on serving its familiar pint. 

So it will be here. The distance 
to the center-field fence in baseball 
may be 114.75 meters— as it's al- 
ready marked in Cincinnati's River- 
front Stadium-but it'll still be 90 
feet between bases, and 10 yards for 
a first down in football. 

You'll almost certainly continue to 
buy wood in cords, just as you still 
talk about "two bits," even though 
the bit ( 121/2 cents) is long gone. You 
may even go back to talking about 
things in poimds— this time a metric 
pound of 500 grams, 10 percent larg- 
er than the traditional unit. 

Once we're committed. The 
conversion probably will be easier 
than we now anticipate. There are 
any number of ways of getting things 
made for one system to fit in the 
other. Take the case of the Dutch 
maker of carpet tiles for the U.S. 
market— one box contains five square 
meters, or six square yards. 

And if you want to come down to 
it, it wasn't until 1959 that the En- 
glish-speaking nations got together 
and agreed on a common inch and a 
common pound. Until then, the 
British inch was defined as 2.539996 
centimeters, while the American 
inch was 2.540005 centimeters; the 
difference in the pound was out in 
the seventh decimal place, but it was 
big enough to bother scientists. ( And 
the point should not be missed that 
our inch— indeed, all our traditional 
measurements— are formally defined 
in purely metric terms.) 

At the moment, the U.S. is like a 
swimmer standing at the edge of a 
cold lake, watching everyone else 
in the water but afraid of that initial 
plunge. We can either go metric 
slowly, bit by shivering bit, uncom- 
fortable all the way, or we can dive 
in and get it over with. Considering 
the undoubted advantages of going 
metric, we're well advised to take 
the plunge now. HH 



Cartridge-Tape Machines 

[Continued from page 126] 

handy for some purposes, such a 
recording a speech. 

The monitor feature allows you t 
listen through the speakers to whai 
ever you're recording, as you recor 
it. That's great, but don't try it whil 
recording from microphones unles 
you're monitoring through head 
phones; the speakers may set up 
feedback howl. 

In choosing your eight-track car 
tridge recorder, several behind-the 
panel features may influence you 
Specifications are a case in point 
A recorder/player with five-watts 
per-channel playback power capabil 
ity should cost less than one ratet 
at 25 watts, other features beini 
equal. The more powerful amps fil 
a larger listening area. Make sun 
when you compare wattage rating: 
in sales literature that listings an 
equivalent. Try to find out what th« 
rms wattage per channel of a machim 
is. Other methods of listing wattage: 
may suggest the amps can delivei 
more than they're capable of. 

Mike amps? You should also 
know that a cartridge tape-recorder/ 
player deck can record without ar 
external amplifier. That is, a deck 
has its own built-in preamps foj 
microphones. You could even make 
tapes directly from a hi-fi timer, 
through the line-in jacks on the deck. 

If you're serious about recording, 
the machine you buy should have 
clearly visible level meters, one foi 
each channel. Input levels must be 
controllable at the recorder, each 
chaimel separately 

Make sure the knobs are conveni- 
ent to reach when you're recording. 
Start with them set about halfway. 
Then, after recording begins, quickly 
but smoothly adjust each channel so 
the bovmces of the meter pointers 
rarely or never exceed zero VU. 

Numbered scales for the knobs 
help your recording. Making quadra- 
phonic recordings, adjust the two 
front-channel controls for meter read- 
ings at zero-level on loud incoming 
passages. Then set the rear controls 
near the same knob numbers. 

Quad tapes? If you buy quad- 
raphonic, make sure you know a 
source of prerecorded quadraphonic 
tapes. Not that many are available 
yet. Ampex has released a few dozen, 
and so has RCA. Other major record 
companies have dipped into this 
field cautiously. 

Do you want to spend the extra 
money being "ready" when quad's 
time comes or can you get along 
with a stereo outfit for the present? 
Whether you go quad or stereo, eight- 
track is ready whenever you are. Dil 
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You've got more going for 
you with NTS liome training 

Check it out. /^Professional equipment and Project Method in- ^^^^fl^jjUtBlmf'''' ''. 



^ ....x^. ..w, .... .3, J l-'-J ' 

shooting. You train quickly, easily, and it stays with you 

$01^ Special Personal Development Manuals — how 
to get a job — open a business of your own, and 



to show your choice in one of four great 
fields. Then mail for FREE color catalog, 
full details. No obligation. No salesman 
will call. 



will call. 



NATIONAL<~) SCHOOLS 

World-Wide Training Since 1905 
Resident & Home Study Schools 
4000 So. Figueroa St.. Los Angeles. Calif. 90037 



_e 

fu 
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NTS ELECTRONICS DIVISION 

Equip yourself for better pay in Color TV & Radio 
Servicing, Computer Electronics, Automation/ 
Industrial Electronics, or Electronic Communi- 
cations. Build your own solid-state 315 sq. in. 

Heathkit color TV, solid state 
B&W TV, 5-watt Transceiver, 
solid-state Compu-Trainer, 
solid-state Oscilloscope, 
solid-state Stereo and Speak- 
ers, and more! 



NTS MECHANICS DIVISION 

Gear up for higti-paying jobs. 

Service auto and diesel en- 
gines. Repair cars and trucks 
from bumper to bumper. You train 
with essential engine diagnostic 
instruments plus complete Ameri- 
can-made socket wrench and tool 
set. Auto courses include "Speed 
Shop" lessons. With NTS training 
you can make money even before you graduate! 



NTS AIR CONDITIONING, HEATING, 
REFRIGERATION DIVISION 

Tool up for big opportunity. Men who 
can service heating and cooling systems 
(residential and commercial) are in 
demand. You train with pro equipment: 
Hermetic Analyzer, Leak Detector, 
Charging-Testing-Purging Manifold Set, 
and more! Make part-time money while 
becoming an NTS Master Technician. 
Then go after the job you've always wanted! 

NTS HOME APPLIANCE DIVISION 

Be the man they pay to fix washers, dryers, sweepers, compact- 
dishwashers. Multiply your experience with appliance 
circuitry through the exclusive NTS Circuit Trainer. 
Detect malfunctions with your NTS Appliance 
A Tester. Make good money full- or 
**^'* »f . part-time. Start your own home 
l/tl appliance repair shop. 



APPROVED FOR VETERAN TRAININQ. 

Accredited Member: National AssociatlDn of Trade and Technical 
Schools, National Home Study Council 
Send for FREE color catalog and sample lesson today! 



NATIONAL^ 



•SCHOOLS 



World-Wide Training Since 1905 Resident & Home Study Schools 
4000 So. Figueroa St., Los Angeles, Calif. 90037 




CHECK ONE ONLY. Please rush FREE CATALOG and 
SAMPLE LESSON for course checked below. (No ob- 
ligation. No salesman will call.) 

ELECTRONICS DIVISION 

n Master Course in Color TV Servicing; 

n Color TV Servicing (For Advanced Technicians) 

□ Master Course in B&W TV & Radio Servicing 

□ FCC License Course 

n Master Course in Electronic Communications 

□ Master Course in Electronic Technology 

□ Industrial Electronics 

[I] Computer Electronics ' 
[ ] Basic Electronics 

□ Audio Electronics Servicing 

AIR CONDITIONING/REFRIGERATION/HEATING 
DIVISION 

□ Master Course in Air Conditioning, Refrigeration 
& Heating 

□ Air Conditioning & Heating 
n Refrigeration 

MECHANICS DIVISION 

□ Master Course in Auto, Truck & Diesel 
Mechanics 

n Automotive Mechanics 

□ Truck, Heavy Duty & Diesel Mechanics 
n Engine Tune-up & Electricity 

HOME APPLIANCE DIVISION 

□ Home Appliance Master Technician's Course 
n Home Appliances Servicing 

□ Handyman Appliance Repair ^^^^ mm 



NAME. 



.AGE. 



ADDRESS. 



CITY. 



.STATE. 



-ZIP. 



n Check hire if interesttd In vitaran training under new G.I. Bill. 
_ □ Check If Interested ONLY In clasiroom training at Los Angeles. 

■ mm mm mm mm i 
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'74 Color TV: The Viewing Is Better Than Ever 

[Continued from page 1031 




Digital channel display on Sharp re- 
mote-control model flashes numbers on 
screen briefly, can recall them if desired. 



sensitizes the circuit that influences 
flesh tones. You'll avoid occasional 
purplish or greenish faces since the 
circuit is "broaded" to tolerate varia- 
tions. But you'll lose brilliant reds, 
and may encounter other vaguely 
distorted hues. Good, stable color 
signals are degraded. (Sylvania has 
a rear switch to shut off GT-Matic's 
Permatint feature. ) 

Sets that "see." Magnavox and 
Sharp have a special one-button fea- 
ture. A photocell automatically ad- 
justs color intensity, brightness, and 
contrast as room lighting changes. 
Magnavox, the last to offer a com- 
plete one-button system, tied their 
Videomatic into the system. The 
Videomatic photocell premiered as a 
separate feature last year. Sharp's 
top-end models have an "Opt" sen- 
sor circuit performing an identical 
one-button fimction. 

These Sharp remote-control mod- 
els also have a unique feature that 
typifies important new changes de- 
veloping in vhf/uhf timing. When 
you push a uhf or vhf button on the 
wireless remote control, you won't 
need binoculars to read the channel 
you've switched to. Channel numbers 
—huge white digits— are instantly 
superimposed on the picture, fading 
away 1.2 seconds later. A unique 
alphanimieric digital IC senses the 
chaimel you've switched to, and feeds 
signals through the set's video cir- 
cuits onto the screen. 

Other manufacturers, largely in 
response to an FCC requirement for 
comparable vhf/uhf timing in most 
models, have also introduced inge- 
nious new tuners and displays. 

Some sets still have continuous 
uhf tuning. Dials on these tuners 
usually vary the spacing of ganged 
capacitors, much like the mechani- 
cally coupled tuning capacitors in 
a radio. Uhf tuning can be touchy 
since dial markings only show rough- 
ly where you're tuned. 

Many '74 sets on the market now 



use 70-position uhf tuners. Each 
fractional "click" turn of the dial 
adjusts the capacitors. Readouts for 
each channel, usually on a reel or 
drum mechanism, are synchronized 
with gears. Now the FCC says sets 
made after July 1, 1975, should not 
require uhf fine tuning. This means 
many uhf tuners will need AFT. 

Improvements in solid-state tech- 
nology are introducing other changes 
in tuning ease and reliability. Varac- 
tors are tiny diodes whose capaci- 
tance changes when voltage applied 
to them is varied (see diagram). 
They've been used in pushbutton- 
tuner, top-end sets for years. Now 
several U.S. companies have de- 
veloped manufacturing techniques to 
trim varactor costs, and they're start- 
ing to appear in more tuners. 

Magnavox and Admiral, for exam- 
ple, use a new 21-position vhf/uhf 
varactor tuner developed by Stan- 
dard Components (photo). With this 
turret-type tuner you twist only one 
knob to bring in vhf and uhf chan- 
nels. Some Motorola models have a 
somewhat different dual-function 
turret. Small, gear-adjusted potenti- 
ometers for uhf are fixed to the tur- 
ret. When you select a vhf channel, 
the turret also moves a uhf pot into 
position. You throw a switch to view 
the uhf channel. 

Dirty contacts. Low voltages for 
solid state have eliminated one prob- 
lem in turret and rotary-switch tun- 
ers: contact breakdown caused by 
arcing from high tube voltages. But 
contact corrosion, especially bad in 
polluted urban areas, remains a 
problem. Dirty, corroded contacts 
play havoc with microvolt-level TV 
signals. 

The key advantage of varactor 
tuners is that they eliminate the 
need to mechanically switch low-level 
TV signals. Instead, TV signals are 
fed to fixed varactors; voltages, usu- 
ally preset by potentiometer for each 
chaimel, are then selected to elec- 
tronically tune the channel. 

Pushbuttons or touch contacts are 
often used to select preset voltages 
for vhf or uhf channels. At-the-set 
tuning is "pure" electronic. How- 
ever, most remote-control pushbutton 
tuners (Zenith, RCA, Sylvania, Mo- 
torola, and others) require a motor, 
activated by the remote-control unit, 
to select the preset voltages. Unlike 
noisy heavy-duty motors needed to 
crank conventional tuner drums, 
these are small DC motors. They 
can quietly whisk a wiper arm around 
a printed-circuit board, zipping 
through channels in a few seconds. 

Latest entry in the top-end tuner 



field is a digital-readout system from 
Admiral (photo). It's used in their 
$1200 home-entertainment center. 
Standard digital ICs generate the 
varactor-tuning voltages, and two 
Sperry Rand readouts show what 
channel you're on. Remote tuning 
does not involve moving parts. In- 
stead, a digital clock oscillator tunes 
channels sequentially in one direc- 
tion as you press the remote-tune 
button. 

Tuner ICs. Warwick Electronics 
puts a similar "pure"-electronic 
third-generation tuner in some Sears 
consoles. Warwick uses discrete 
components instead of digital ICs, 
and separate back-lighted indicators 
for each channel. Toshiba's latest 
system is operationally similar to 
Warwick's, but they've shrunk cir- 
cuit components into two ICs— one 
containing himdreds of transistors. 
Toshiba's all-electronic tuner, unlike 
Sears' or Admiral's, can reverse chan- 
nel selection in remote control. The 
Toshiba system, used in Japan, may 
appear in some '75 U.S. models. 

Finally, RCA made tuner news 
with a model line containing a built- 
in converter for cable TV. Homes 
with cable TV, they point out, should 
double in the next five years to one 
in every five TV households. RCA 
CableColor sets eliminate the need 
for a "black-box" converter on your 
set (photo). A switch selects either 
a cable or antenna mode. You turn 
a single knob that tunes up to 24 
cable or 24 vhf/uhf channels. The 
vhf tuner is mechanically switched; 
uhf and cable-converter timers use 
varactors. 

Those improved picture tubes, 
new automatic circuits, and versatile 
tuners generally turn up in all- 
solid-state '74 models. Nevertheless, 
lower prices are expected to give 
hybrid models (tubes and transis- 
tors) the largest share of the market. 

Hybrid bargains? Is the 10- to 
15-percent higher cost of solid state 
worth it? That deiJends a lot on the 
features and picture fidelity you 
want. 

Reliability can be an important 
factor, too. That saving on a hybrid 
can disappear fast after an expen- 
sive service call for tube replace- 
ment. Parts and labor warranties are 
one year or more on solid-state mod- 
els, 90 days for labor on many hy- 
brids. Plug-in modules and transis- 
tors are now used extensively in 
both hybrid and tubeless chassis to 
speed in-home servicing. The new 
emphasis on reliability and hi-fi pic- 
tures in the '74 lines adds up to 
better viewing than ever. BE 
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TROY CORY Sings fou 
People with Speakers 
In the Be5ROom ('^voa^lS.o'S'') 




if The Closest I 
Ever Came 

if Something 

if imagine 

if It's Impossible 

if Somewhere My Love 

if Kiss The World 
Goodbye 

if Help Me Make It 
Thru The Night 

if For All We Know 

if I Love You Because 

if My Clare De Lune 

if I Must Remind Myself 
To Cry 




NEW QUADRAPHONK 



FREE 10-DAY EXAMINATION 

Mali coupon today . . . without money . . . for your ALL New Quadraphonic 4-channel "ancodad" 
Long Playing Album ... FEATURING the Premier Balladeer — TROY CORY. When It comas, 
play and listen to it on ANY Stereo unit — it will sound better than ever. Dine by it. Dance 
by it. Romance to it. Work with it. Relax to rt — and even discuss it. Then unless you agree 
that it should be in your home at all times simply return the Album in ten days and owe 
nothing. But don't delay . . . Mail the No-Risk coupon today! 

Offer not available in stores. Some of the Largest and Best Stations Play TROY CORY . . . 
ask them. 

THIS IS A SPECIAL RECORD PRODUCT LICENSED BY CINEMA PRIZE INC. 
1973 U.S.A. Troy Cory — Exclusive Cinema Prize Recording Artist. 



RUSH COUPON FOR FREE 10-DAY EXAMINATION 

RECORD ROMANCE 
Dept. M 

Universal City. Calif. 91608 

SEND me— for 10 divs— (DEE EXAMIfMTJON— Troy Cory's LP Album as illustrated above. If 
fully satisfied ' with this all new quadraphonic compatible Stereo Album — I will remit $3.99 plus 
shipping cost as full payment. Otherwise I will return It and owe nothing. 



NO RISK GUARANTEE 

PLAY — Troy Cory's New Record Romance Album In your 
own home at your leisure, at our expense for 10 days FREE. 
Unless you agree that this great album will create many 
pleasurable memories to your life, return it in ten days 
and owe nothing. If you've been looking for your own 
personal balladeer to sing soft enough as to not interfere 
while you are "speaking" or just plain relaxing — and 
you're the discrete listener that demands tunes tnat will 
not fade and become obsolete with the rest of your stereo 
records and tapes during the up and coming 4-channel/ 
4 speaker Quadraphonic Era — you have to play and hear 
this one NOWl FREEI . . . 



NAME- 



(Please Print) 



ADDRESS. 
CITY 



_STATE_ 



-ZIP_ 



□ SAVE — check this box If you are enclosing full payment ($3.99) with this coupon. 

We will pay all shipping cost plus include a second TROY CORY Quadraphonic Album of 
your choice (12 more songs) as Illustrated In A or B absolutely frae. Same return for refund 
privilege. I want Bonus Album A □ — B □. 

n Check here for S-track tapes— $8.99 eKh. 



SPECIAL BONUS 


BONUS A □ 


OR BONUS B a 


Try A Little Tenderness 


Honey Pie 


At Last 


Is You Is 


Did 1 Remember 


Fool Me Some Mora 


There Goes My Heart 


Out Of Nowhere 


Hi-Lili, Hi Lo 


Dream A Little Dream 


Where The Action Is 


Wrap Your Troubles 


I'm In the Mood For Lova 


Sugar To Tea 


Don't Blame Me 


It Must Be True 


Blue Moon 


Moonlight Becomes You 


My Blue Heaven 


Just One More Chanca 


Where Are You? 


Light My Fire 


Once In A While 


Please 
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NEW FREE BOOKDISCUSSES 

HOW TO SELL 
YOUR INVENTION 

If you have an in\ ention (whether patented 
or unpatented) that you behe\e has com- 
mercial \alue, our Free Booklet entitled 
"How to Go About Selling Your Invention'" 
may help you save time and mone\-. 



We are specialists in representing inv entors 
and submitting their inventions to manu- 
facturers. We work with scores of manufac- 
turers who are seeking new products or 
new product ideas, and we therefore know 
which firms may be interested in \our par- 
ticular invention. Our service is designed to 
do all those things the average in\entor 
lacks the knowledge or facilities for doing, 
or does not ha\e time to do. We prepare 
your sales letters folios duplicate draw- 
ings, handle correspondence, select the 
firms. 



We charge the standard commission (on 
sales) and a modest fee for the submitting 
serx'ice. This fee is refunded if a manufac- 
turer buvs your invention through our ef- 
forts. We are a nationally known concern 
with an impeccable reputation for ethics and 
integrity. 



The Free Booklet we have prepared espe- 
cially for inventors contains such informa- 
tion as current royalty rates being paid b\' 
manufacturers, discusses many tvpes of in- 
ventions, the possible market for them, tells 
the eff^ective methods of presenting your in- 
x'ention for sale, whether you emplo\' us or 
do it \ ourself, and outlines how we may be 
able to help you. 



You can obtain this booklet "How to Go 
About Selling Your Invention" b\' mailing 
the coupon below. And if you wisfi to write 
us for comments on your invention, please 
do so. We make no charge for consultation. 
But please do NOT send drawings or mod- 
els. Just describe the pmpose and nature of 
your invention. Mail the coupon to K. O. 
Kessler, Pres., Kessler Sales Corporation, 
Dept. D-79, Fremont Ohio 43420. 



You are welcome to aik your lawyer, local Bank. 

Chamber of Commeree to carefully check on our repu- 
tation for honesty anil fair-()ealinp. 



j MAIL THIS COUPON 1 

j Mr. K. 0. Kessler, President, Dept. D-711 [ 
I Kessler Sales Corp., Fremont, Ohio I 



Please mail me a copy of your Free Booklet **Hciw 
to Go About Selling Your Invention." It la unilrr- 
stood that this does not obligate me in any way to 
use your Service. 



My Name 

Street Addreaa . 



j City 



Stale 



Zip 



Troubleshooting Those New Electronic Ignitions 

[Continued from page 134] 



degrees that the distributor cam 
rotates from the time the points 
close xmtil they open again. 

With a conventional ignition sys- 
tem the dwell angle is important 
because the longer the points are 
closed, the greater the magnetic 
buildup of the ignition coil's pri- 
mary windings. If the cam angle is 
too small, the points will open and 
collapse the magnetic field built 
up in the coil before it becomes 
great enough to produce a spark 
that is strong enough to provide 
satisfactory combustion of the fuel/ 
air mix in the combustion chambers. 

Since there are no points to open 
and close in an electronic ignition 
system, using the dwell meter is 



meaningless. The equivalent of dwell 
in the electronic system is the inter 
val between the time the electronic 
module turns on the primary igni 
tion current and the time that the 
distributor signal turns it off. The 
interval varies with engine speed, 
and this variation is normal. It 
can't be altered, so any measure- 
ment of it is useless. 

What does the future hold for 
electronic ignition? The experts tell 
me that we can expect electronic 
ignition to completely replace con- 
ventional ignition systems. And that 
within the next few years electronic 
circuitry will replace the remaining 
mechanical parts in today's elec- 
tronic-ignition systems. B*}' 



Diagnostic chart for Chrysler system 



ELECTRONIC IGNITION SYSTEM 
SERVICE DIAGNOSIS, USING 
ELECTRONIC IGNITION TESTER 



CAUTION: IGNITION SWITCH 
MUST BE IN OFF POSITION. 
CONNECT TESTER TO IGNITION- 
CONTROL UNIT AND HARNESS 



I 



TURN IGNITION SWITCH 
TO ON POSITION 



IGNITION INPUT 
GREEN LIGHT ON 
(SYSTEMS INPUT 
VOLTAGE COCO) 




CONTROL UNIT 
GREEN LIGHT ON 
(CONTROL UNIT OK) 




PRIMARY CIRCUIT 
RED LIGHT OFF 
(CIRCUIT OK) 




AUXILIARY BALUST 
RED LIGHT OFF 
(BALLAST OK) 








1 


1 


1 


1 


LIGHT OFF, 
SYSTEM INPUT 
VOLTAGE LOW 
OR ABSENT 




LIGHT OFF 




LIGHT ON 




LIGHT ON 




1 


1 


1 


BATTERY LOW 




FAULTY ELECTRONIC 
CONTROL UNIT 




FAULTY PRIMARY 
WIRING AND 
CONNECTIONS 




FAULTY WIRING 
AND CONNECTIONS 


1 




1 


1 


FAULTY 

ELECTRONIC CONTROL 
UNIT GROUND 




FAULTY 
DUAL BALLAST 
RESISTOR 




FAULTY 

BALUST RESISTOR 



FAULTY 

ASS(X:iATED WIRING 



FAULTY 
IGNITION COIL 



PICKUP CIRCUIT 
RED LIGHT OFF 
(CIRCUIT OK) 





TEST COIL 
HIGH VOLTAGE 


NO HIGH VOLTAGE 




COIL HIGH 
VOLTAGE OK 


1 






DEFECTIVE 
IGNITION COIL 




IGNITION 
SYSTEM OK 



LIGHT ON 



FAULTY 

PICKUP WIRING 



DISTRIBUTOR 
PICKUP 

COIL DEFECTIVE 
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Digital Clock/Calendar 

[Continued from page 122] 

either display time, display calen- 
dar, or sequence (center position). 
To set the time, SI must be in the 
display-time position. The two push- 
buttons, S2 and S3, are then used 
to increment the display. Pushing 
S2 advances the hours, while press- 
ing SI advances the minutes. To 
advance the tens of minutes, simply 
push them both at the same time. 

With SI in the display-calendar 
mode, S2 and S3 then increment the 
date. S2 will advance the months 
digit, and S3 will increment the 
days. Each time you change the 
date, however, the clock portion of 
the circuit automatically changes to 
the a.m. portion of the day. So, if 
you change the date during the 
hours after 12 noon, you'll have to 
advance the time display another 12 
hours. This will make the calendar 
update properly, at 12 midnight, 
rather than 12 hours early. 

Once you've set it, forget it. The 
only updating you'll have to do is 
at the end of some months. The 
calendar runs for 31 days and resets 
to 1. If a month has less than 31, 
therefore, you'll have to reset to 
the proper day at the end of that 
month. 

Something for free. Cost for the 
digital clock /calendar components 
will be in the area of $60 to $70. K 
you're an old electronics buff and 
know the right sources, you probably 
won't have much trouble in obtain- 
ing the components. But, if you 
run into difficulty (as most of us 
do), send a stamped, self-addressed 
envelope to Popular Science, Clock/ 
Calendar, 380 Madison Ave., New 
York, N. Y. 10017, and we'll send 
you a free listing of where you can 
get each component for the clock/ 
calendar. tE 



POPULAK SaXMCB 




Triumph FN Stereo 
Headhugger Radio 



The private 
stereo radio 
you can enjoy 
anytime, 
anywhere. 



Triumph Headhugger, the self-contained cordless headset 
radio, has gone stereo. Gives you full-range FM stereo 
radio pleasure anywhere— at work, in a crowd, on a train or 
bus-anywhere. Without Martian-like antennas. Doesn't 
disturb those around you while you listen to your own 
private world of sealed-in stereo sound. Yours for less than 
$60.00, it's one of the great Christmas-season ideas you'll 
find at your Triumph dealer. ■ There are more. Like the new 
Triumph digital clock/timer capable of turning on or off the 
heaviest appliances or the biggest color tv's automatically. 
Triumph multi-band portable radios. The first digital clock 
radio designed for feminine tastes, the Triumph Princess. 
Plus, of course, a complete selection of AM and FM 
Headhugger radios. ■ Whether you're shopping for someone 
else or for yourself, try a new adventure in home entertainment: 
■ Write today for the name of your nearest Triumph dealer. 



Triumph Electronics DIviiion, General Time Corporation / 599 South Wheeling Road, Wheeling, III. 60090 



A Tallay Induilrlet, Inc. Company 




M miniWINCH 

lb hTExcessOf ITm -WeigbOiilyKPoMNb 



Powerful help for 
Hom*own«f s — 
Sportkmsn — 
Contractors — 
SnowmobilM — 
Camp«r* — 
■oatowrwt — 
■uiW*r« — 
Farmart — 
RaactM Units 




BW IT FROM YOUR lOCAl 
CHUM SAW DUm OR DISJRIOHOR 



mm MMUAcnitaK, nc * 

ra. m v wivsvui, wASNMnoN mm 



WHITE SMETAL DETECTORS 



WHITE'S ELECTRONICS. INC manulactun 
the World's Largeit and Fmttt Line of Mintral 
^nd Mtial Oeiectors- Ghosnowning, 
beachcombing, boillc hunting, com huntmg-«ll 
typei of TREASURE HUNTING or 
PROSPECTING, amateur or protessional. 
Detect conductive metals-Gold. Silver, Copper 
Nuggeii-Coini-Ringi-JeweliY. tic. 
Underwater or on the land. "There arc no liner 
at any price" ?S production modell to choou 
Ifom-T.R. Of B F O priced Irom JJ150 up 
-Al<M«vt ipactfv the Blue & Gold - 

as«:foh v.HiTE s ev name 

Fr*a Littiitura— 



WHITE S ELECTRONICS 



Rm. No. sit. 1011 Pleasant 
Valley Rd.. Sweet Home. Oregon 
eik-Alr Industrial Park 

Dexter Drive. East 
Elkhart. Indiana 46514 
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Air Bags Vs. Belts 

[Continued from page 86] 



and unexpected inflation of the bag. 

After testing many theories with- 
out pinpointing the actual cause, 
Smith says that GM considers such 
an inflation won't happen again. 

By following the drawing on the 
opening pages, you can trace how the 
GM system deploys— and why the 
accidental firing is so strange. 

The crash sensors. Two are used 
in the system: one moimted on the 
bumper, the other beneath the top of 
the dashboard. 

The on-board sensor is the primary 
one and is designed to detect "low- 
level" and "high-level" crashes. 

• Low-level crashes are considered 
to be greater than a 10- to 11-mph 
barrier impact. That's roughly equal 
to crashing into a piurked car at 
about 20-22 mph. 

• High-level crashes are consid- 
ered above a 17- to 18-mph barrier 
impact, or about a 36-mph crash 
into a parked car. 

The bumper sensor has only a low- 
level detector, and is designed to de- 
tect more unusual accidents such as 
when a car crashes into a pole or a 
tree, and it slices through the car like 
a knife. This happens so fast that 
the on-board sensor can't detect it 
early enough. 

The low-level detector produces a 
slower and softer inflation so that the 
bag gently restrains you. If the crash 
is more severe, then the hi^-level 
smsor would be activated and infla- 
tion is quicker. But there's no set 
rate. The high-speed detector is in- 
finitely variable and inflation may 
occur in a very few milliseconds or 
quite a few milliseconds— depending 
on the severity of the accident. 

The detector in the on-board sen- 
sor is a weight hung on a penduliun 
wire, suspended in a permanent mag- 
netic field (see drawing). The mag- 
netic field holds back the weight un- 
til the sensor feels the car slowing 
down so suddenly that it can only 
be an accident. This allows tihe pen- 
dulum to swing loose and connect 
with contacts that "fire" the bags. 

The bumper sensor is held ba^ by 
a mechanical leaf qiring. The sensor 
swings forward into a contact mass 
when it senses sudden deceleration. 
Both sensors react to changes in ve- 
locity and are designed to fire only 
when they smse a dhmige of 18 g's 
or greater. 

It is very rare for deceleration to 
exceed 0.7 g, even in a panic stop. 
Perhaps the highest possible is 1.25 
g with cars licensed for road use. So 
the bags won't deploy under braking, 
no matter how hard you step on the 
pedal. 



Impact I When a crash occvirs, 
contact is made inside the sensors. 
This sets off small explosive charges 
—like those used to fire a stick of 
dynamite. One of these explosive 
caps ruptures a metal diaphragm on 
a tank holding compressed argon 
gas. This begins inflating the bags 
(two— one inside of the other) on 
the passenger side. Two more caps 
ignite a solid fuel, generating addi- 
tional gas that mixes with the argon. 
The driver's bag is inflated solely 
with generated gas. The gases are 
nonflammable and nontoxic. 

The inflating bags ruptiue their 
coverings. Hie driver's bag opens 
into a cushion covering the wheel. 
The passenger's outer (main) bag 
deploys rearward and upward, while 
the iimer one presses his legs back 
against the seat so there will be no 
submarining imder the main bag. 
Fully inflated, the bag stretches 
from the door to the steering wheel. 

Gas from the bags is released 
through the porous nylon sinface 
by pressure from the passengers. The 
more severe the crash, the harder the 
bags are squeezed by the passengers' 
bodies flying forward and the faster 
the gas escapes. Energy absorption 
increases in ratio with the speed of 
the bag's deflation. 

The driver's bag fully inflated is 
about 24 inches across. It is not po- 
rous, but has small vents. Thus it 
takes about five seconds to deflate 
and serves as a cushion against 
which the driver presses— and helps 
to distribute the force against the 
car's collapsible steering vrbsel vMch 
absorbs the energy of the crash. 

Bags vs. belts. David D. Camp- 
bell, Director of Product Research 
and Safety for GM's f^ier Body Di- 
vision, says that the overall protec- 
tion of belts and air bags is about 
the same because of cancelling ad- 
vantages and disadvantages. 

Fred G. Secrest, executive VP of 
Ford Motor Co., however, says a Po- 
Mo-Co study shows that three-point 
belt systems are "clearly more effec- 
tive tilian air bags alone in preventing 
occupant fatalities." 

NHTSA's Dr. Warner says, "The 
belt system is limited in the kind of 
protection it can give. Belt wearers 
in some accidents will be killed or 
severely injured because of the belt- 
system lindtations." 

These are essentially the three ba- 
sic positions experts take on air bags 
vs. belts. But just what are the ad- 
vantages and disadvantages of each 
system? 

Even strong air-bag proponents 
like Dr. Warner do not view them as 



a panacea and recognize certain ma- 
jor shortcomings. These include lim- 
ited effectiveness in multiple-colli- 
sion accidents, and no help in 
rollovers or side collisions. 

Side Impacts. Dr. Warner points 
out that belts are often not mudh 
help here either. However, a collision 
of a Dodge with an air-bag-equipped 
car of the National Park Service last 
April in Washington, D.C., proved 
Ifaat the begs will inflate under some 
side impacts. 

Officer John Malyoyt's car was hit 
in the left side and the bags still in- 
flated. He suffered only minor inju- 
ries as a result, and experts view this 
as encouraging, indicating that air 
bags are not useless when involved in 
other than frontal collisions. 

Belts are recognized by most safe- 
ty exp&is as superior to air begs in 
multiple collisions and in preventing 
ejection of car occupants. 

Air-bag boosters feel that the big- 
gest advantage of the system is its 
ability to protect accident victims in 
higher speed crashes and to protect 
the head. 

Belts do little to protect the head 
in a crash. Experiments in which ca- 
davers were belted into cars and then 
crashed showed that human necks 
could be broken even though the 
body was kept in place. 

GM's David Canqpbell also pomts 
out that tests with human volunteers 
show that air bags are easier on the 
body in crashes. At Holloman Air 
Force Base, N.M., where restraint re- 
search is being conducted, volunteers 
wearing belts refuse to ride a test- 
crash sled at speeds greater than IS- 
IS mph, he says. Volunteers protect- 
ed by air bags willingly undergo 
crash tests at speeds of up to 30 mph. 

You can see why if you examine a 
person who's been in a crash of more 
than 15-mph speed when wearing 
belts. His skin will be irritated, or 
even greatly abraded by the belts. In 
some high-speed accidents, belted-in 
car occupants have died from the 
rupturing of internal organs. 

Two of the strongest arguments 
that remain against air bags: 

• They have the potential to cause 
hearing damage because of the ap- 
proximately 165-decibel noise the 
inflating bags make whan the system 
is fired. 

• They cost more than less expen- 
sive (but just as protective) belts. 

Static firing tests and examina- 
tions of air-bag car crash victims 
have failed to reveal any impairment 
of hearing after being subjected to 
the noissy firing. In fiact, most of the 

Continued 
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Copyrighted material 



NRI gives you the professional testing equipment and tools you need. 
Illustrated is the equipment you get with the NRI Master Automotive 
Technician's Course. Equally complete materials come with the Courses 
in Air Conditioning, 




Now you can learn these two well-paid 
skills at home... in your spare time 





NRI AUTOMOTIVE 
SERVICING 

You get hands-on experience 
and the finest professional tools 



Learning to service automo- 
biles can be easy, exciting and 
profitable, the NRI way. You 
learn step-by-step proceeding 
at your own rate of speed and 
the courses are complete and 
professional in every way. 

Richard Petty, America's 
winningest stock car racer and NRI Automotive Con- 
sultant, says, "NRI training gives you the kind of solid 
^^^^^^^^^ background you need to launch a career 
^^^IP^^^H as a master mechanic, or to learn what 
^^^■^^^^B you have to know to take good care of 
^HHk3. -^^H your own car. I especially like the 'bite- 
^. |H size' lessons, and how NRI has covered 
' 'J^r practical service work ... so a guy can 
^^HBjj^.^'^H learn with his hands." 

Your choice of two courses . . . 

NRI gives you a choice of Master Automotive Technician 
training or a shorter Automotive Tune-up and Electrical 
Systems course for the man seeking greater understand- 
ing of basic car repair. With the Master Course, you get 
— at no extra cost — your own ignition analyzer scope (an 
NRI exclusive!), as well as a dwell-tachometer, timing 
light, complete set of tools, volt-amp tester, and gauges. 




NRI AIR CONDITIONING, 
REFRIGERATION & HEATING 

Get in on the ground floor of 
a really growing industry 



The NRI Air Conditioning, 
Refrigeration and Heating 
courses qualify you quickly to 
step into a high-paying career 
or part-time job. The programs 
were developed with technical 
assistance from the York Di- 
vision of the Borg- Warner Cor- 
poration, a world-recognized 
leader in air conditioning. 



i 



4^ 




Exclusive Training Units 

NRI training units include a Circuit 
Demonstrator for circuit studies, 
and a Control Simulator for learning 
the fundamentals of electric controls. 



Window Air Conditioner 

With the NRI Master Course, you 
receive a complete 5,000 BTU win- 
dow air conditioner for trouble- 
shooting and your personal use. 



Resident Training at York Institute 




APPROVED UNDER Gl BILL— If you have served 
since January 31, 1955 or are In the service now, 
check Gl line on the card. 




NRI TRAINING 

3939 Wisconsin Avenue, N.W. 
Washington, D.C. 20016 




Ignition Analyzer 



RUSH CARD FOR ONE FREE NRI CATALOG 

No Salesman Will Call 



Enrollees in the Master Course may 
take one week of advanced labora- 
tory work at the famous York In- 
stitute at no extra cost. Resident 
training is an optional extra not 
required for your NRI diploma. 



Choose One of Two Courses 

NRI offers a basic course in Air Conditioning and Re- 
frigeration, or the Master Course in Air Conditioning, 
Refrigeration, and Heating. 
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$10 an Hour- 



MAKING $75 A WEEK IN SPARETIME! 

"I'm proud to be a Belsaw graduate and 
appreciate all your help for my success in this 
great profession. In my spare time I'm 
making over $300 a month with your training 
—the best there is.' 
— Henry Rivas, Los Angeles, Cal. 

It's Easy Making Up to 
■even while learning! Train FAST to 



Be a Skilled LOCKSMITH 



If you enjoy fixing things, you're a "natural" 
to make hundreds of EXTRA DOLLARS a 
year in the fascinating business of Lock- 
smithing. Rising crime has increased de- 
mand for service a thousandfold. Yet there's 
only one Locksmith for every 17,000 people! 

COLLECT CASH PROFITS ALMOST AT ONCE! 

You're "in business" ready to make $5 to 
$10 an hour a few days after you begin 
Belsaw's shortcut training. Easy, illustrated 
lessons complete with ALL practice equip- 
ment — 

PLUS ALL TOOLS YOURS TO KEEP \ 
PLUS KEY MACHINE YOURS TO KEEP ' "' 
PLUS EXPERT PERSONAL ASSISTANCE 
PLUS BUSINESS-BUILDING HELP 



enable you to get your share of this always- 
profitable business. Hundreds we've trained 
are doing it. So can YOU. 

MAIL COUPON to discover how Locksmith- 
ing can keep the extra money coming in dur- 
ing spare time — or in your own full-time 
business. Ideal for retirement— good jobs, too. 

BELSAW INSTITUTE, lUV Field BIdg. 
Kansas City, Mo. 64111 
Accredited Member NHSC. Approved for Veterans. 
N. Hunt, Wilmington, Del.— "I mahe $50 a 
week extra." 

R. Davis, St. Louis, Mo.— "I cleared $110 last 
Saturday." 

I, \ Ed Boyle, Pittsburgh, Pa. — "My business going 
iiB! , at top speed. I'm moving to bigger quarters." 



MAIL THIS COUPON . NO SALESMAN WILL CALL ; 



VELSAW INSTITUTE 114V Field BIdg 

Kansas City. Mo. 64111 

Rush FREE book. "Kays to your Futura." 

Name ; 



Address. 



_State- 



I City 

.71 □ Check here if eligible Veteran. 
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FREE 
Fireplace 
Idea Kit 



-Zip- 



,^^»^i5S*e9|te THIS DO-ALL PRO 
KEY IV1ACHINE 
YOURS TO KEEP 
Can add $25 
to $40 a week 
to your in- 
come . . . and 
doesn't cost 
you a penny 
extra I 
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RONSON 

MuKi-Fill 

fudsnx>st 
butane 
lighters 




The clean 
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FOR THE GOOD TimSS 



Colorful catalogs full of ideas on Heatilator 
factory-built fireplaces you can install your- 
self in any room, on and against combus- 
tible materials— no masonry foundation 
needed. And you can decorate any way you 
wish. Includes built-in, wall-hung and free- 
standing fireplaces— wood or gas fireplacing 
simplified! Also available in Canada. 
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AMERICAS LEAONG FIREPLACE SYSTEMS 

Send lor FREE FIREPLACE IDEA KIT 

Heatilator Fireplace 

A Divisior) ot Vega Industries, Inc, 

40U3 W. Saunders St. 

Mt. Pleasant, Iowa 52641 



Name . 



Address - 
City 



-State- 



-Zip_ 




The beautiful Diamond Minihome is sheer luxu- 
ry on wheels. The spacious interior is designed 
for comfort, convenience, and beauty. The 
fiberglass back and front, combined with the 
walkon roof, luggage rack and ladder make 
the Diamond a sleek, rolling symbol of "the 
good times." 

Write today for more information on the 
Diamond minihomes, campers, or travel trailers. 
Diamond units are quality built for beauty, 
durability ... and for the good times! 



COONS MANUFACTURING 

DEPT. 117, BOX 489 
OSWEGO, KANSAS 67356 



INC. 



Air Bags Vs. Belts 

[Continued] 

accident victims report that they 
could not distinguish the air-bag fir- 
ing noise amid the rest of the crash- 
ing sounds of the accident. 

The economics. There's little 
question that air bags will cost more 
than belts. GM has not announced 
official air-bag prices for the '74 cars, 
as this is written. But Ford's Fred 
Secrest recently told the Senate 
Commerce Committee that an air- 
bag system for front-seat occupants 
plus lap belts for rear passengers will 
cost about $215. A three-point har- 
ness system with interlock for driver 
and one right-front passenger will 
cost about $90, he says. 

NHTSA's Dr. Warner admits that 
cost will be higher, but passengers 
buying the air-bag system "are not 
paying for nothing. They are going 
to get some extra benefit in the pas- 
sive .system that they just can't get 
from belts." 

With frontal accident fatalities 
running at about 20,000 per year, Dr. 
Warner says, air bags could save 
about 10,000 lives a year if installed 
in all cars. And perhaps a million in- 
juries a year could be avoided with 
this system, he adds. 

The Department of Transportation 
estimates that society pays about 
$200,000 for every traffic fatality, 
and between $6000-$6500 for every 
traffic injury. These averages are 
based on lost work time, medical and 
funeral expenses, and other accident 
costs. So it's not hard to see how 
much we could gain from this sys- 
tem if it were to become part of all 
the cars we buy every year. 

And there could be other savings. 
Last August, the Kemper Insurance 
Group announced that it would 
reduce premiums 20 percent on per- 
sonal-injury-protection and medical- 
pa.vments segments of auto insur- 
ance on all '74s because it expects 
the interlock system to "substantial- 
ly reduce injuries to front-seat occu- 
pants." 

John S. Trees, VP of Allstate In- 
surance told the Senate Commerce 
Committee that air bags would cut 
deaths and injuries 25 to 35 percent. 
This could mean premium reductions 
for Allstate's customers. 

Right now, there is no deadline for 
auto makers to put air bags in cars. 
NHTSA had originally ordered pas- 
sive-restraint systems to be built into 
all new cars starting with the 1976 
model year. This was rescinded by 
court order and no new time limit 
has been set. But it's expected that 
all Detroit companies will at least 
offer air bags as optional equipment 
by 1976. BE 
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Sky Spectacular 

[Continued from page 107] 

out, but for things like the comet, 
that's different." 

He's working against a deadline, 
of course, for Comet Kohoutek is 
going to keep its engagement with 
the sun, NASA ready or not. 

Already in charge of construction 
of a special comet observatory in 
New Mexico— it's being rushed to 
completion to get a look at Comet 
Kohoutek— Maran was told to take 
a look at all NASA's hardware and 
see what could be used on the comet. 

What would have delighted astron- 
omers most would have been to send 
an instrument payload to the comet 
itself, but even with this much warn- 
ing, time was too short. Such a visit 
may come in 1977, however, when a 
known periodic comet is scheduled 
to return. 

Skylab may see it, too. Certain- 
ly some significant studies could be 
made, with live scientists aboard. 
Comets are unpredictable and can 
make great changes in a period of 
hours. The astronauts could adjust 
their observations to correct for sud- 
den £md unexpected changes. 

There are several advantages to 
looking at the comet from Skylab, or 
any other spacecraft. The most im- 
portant is that the comet can be 
looked at in wavelengths of light that 
are filtere<l out by the Earth's at- 
mosphere and thus impossible to ob- 
serve from the ground. 

Then, of course, there is no in- 
terference from clouds and no night 
and day to contend with, so almost 
continuous observations can be made. 
Finally, the Earth's atmosphere scat- 
ters sunlight and makes daytime 
viewing of the comet when it is very 
near the sun— a crucial tinie— nearly 
impossible; but special tele.scopes 
called coronagraphs aboard both 
Skylab and the Orbiting Solar Ob- 
servatory, OSO 7, can block out the 
bright disk of the sun and watch 
the comet even when it appears as 
close as three solar radii. 

Anatomy of a comet. Spacecraft 
already have made major discoveries 
on the nature of comets. Before the 
ultraviolet observations made by un- 
manned spacecraft OAO 2 and OGO 
5 in 1970 of Comet Tago-Sato-Ko- 
saka and C^omet Bennett, comet 
anatomy went something like this: 

• Nucleus— This is the heart of 
the comet. Although its size, density, 
and precise makeup remain unprov- 
en, it is believed to be about one 
mile across in most comets and per- 
haps as much as 15 miles across in 
Kohoutek. This is the dirty snow- 
ball. A conglomeration of frozen 

Continued 



For my money and your car 

this is the hottest thing 

SINCE ROME BURNED 

PERIOD! . . . Helluva Ignition TOm MCCahiH 

When Tom McCahill tested Gaylord's Compu SparkTM Capacitive 
Discharge Ignition, he said llat out: 'For my money, CompuSpark s a 
steal Under 50 bucks. No moving parts. Fully electronic. Solid-state. 
And CD, too. It's built like a brick out-house. They tried to wear one 
out and stopped at 270,000 miles when the car fell apart. 

' What's in it for you? It virtually does away with point wear. Ends 
plug fouling hassles and puts plug wear way down the road. Often cuts 
your gas consumption by 20% and makes your engine run clean. 

"The reasons for all this are as obvious as warts on a snake. An 
ultra high intensity spark is a helluva lot hotter than a stock ignition. 
Compu-Spark— The Ignition System with a Brain'TM— actually computes 
spark characteristics to engine RPM. You get the right spark at the right 
time and the right place. Darned things run great in Alaska or the 
tropics. Why not? All silicon, y'know. And the anti-theft feature really works. 

"Another thing: Compu-Spark is guaranteed one month longer than a Rolls-Royce: 37 months 
free repair or replacement. 60 day money-back guarantee, too! . •. „ t j 

"Think of it this way: One skipped tune-up and CompuSpark has paid for itself. Two and you re 
money ahead Three— no sweat with CompuSpark— and you're in clover, right? You bet. 

"Order your CompuSpark now, it turned me on. I'm sure it'll turn you on, too! 

Scope Patterns Illustrate 
COMPU-SPARK "Brain" Features 
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Automotive Authority 
Noted Tett Driver 



WHAT OUR CUSTOMERS SAY: 

• After 7V2 years of driving a 1966 Galaxie 
500, I had to readjust my foot on the 
accelerator pedal. Thanks for a great 
system. ■ E.J.D. Stratford Conn. 

"Never in my life have I been so impressed 
with GDI, or any such unit, as I have been 
with yours." E.H.A. Redlands Ca. 
■ The increase in the performance of the 
automobile is very obvious to anyone that 
has a stop watch and tachometer available, 
II is mechanically superior to anything that 
I have seen on the market." 

r.H Jr, Galveston Texas 
"I thought you might be interested In 
knowing that my CompuSpark ignition sys- 
tem (on my 1971 MGB) performed fault- 
lessly through an Alaskan winter, in tem- 
perature as low as 40 below." 

V^S.B. Anchoraj e Alaska 
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COMPU-SPARK— start and idle 
long spark for instant cold 
«(eather starts, smoother idling 
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COMPU-SPARK— high speed short 
spark for high rpm cruising 
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Made in USA 



Other CD electronic ignitions- 
short duration spark all speeds 

Installs in 15 minutes 



PLUS ALL THESE OUTSTANDING FEATURES 

• Exclusive CompuSpark circuitry and extremely high voltage spark provides instant cold weather 
starts. Increases gas mileage as much as 20% 

• Solid state/ SCR firing provides hotter, faster spark; increased engine power and acceleration; 
eliminates plug fouling. 

• Space age all silicon components make CompuSpark completely reliable under extreme heat or cola. 

No old fashioned garmanium transitors like ordinary electronic CDs. 

• An instant change-over feature allows you to operate your car on either CD or standard ignition. An 
anti-theft feature disables the car's ignition. 

• Installs In 15 minutes with any stock ignition. No rewiring necessary. 

• For cars, trucks, marine and stationary engines with 12 volt ignitions. . . 

• Don't forget— CompuSpark stays with you always. You just transfer it to your next car. Since it is 
all solid state with no moving parts it should outlast the lifetimes of two or three cars— irrespective 
of mileage. 

Why did someone sit down and invent a CO ignition? To increase efficiency. Every 
calorie of energy is to be used to the fullest degree, especially during these days of 
gasoline shortage. We want you to save gas. If you get 20% improvement in gas mile- 
age you will be driving 20 out of every 100 miles free! 




Highly respected and 
famous John Gerafhty. 

-cEii 0* Geraghty Dyno. Tuned 

■U. >^ Products Inc., Verdugo 
_w Road. Los Ani^eles. eval- 

uated the CompuSpark 
at our request. He re- 
ported: "It really sur- 
prised our dyno and us 
too. At its price it's 
unbeatable. Closest per- 
- . ■■■ forming units are cost- 
lier, some at $100 or more. Its quality con- 
struction is second to none. Through the 
entire speed range we observed definite 
benefits, especially at the higher range 
where stock ignitions lend to fall off." 

Soublt ^^itaranttt 

Give it a fair trial for 60 days and 
remember our 37 month free repair or 
replacement policy. We will airmail you 
a refund check if you sincerely think 
that CompuSpark does not measure up to 
our claims and more. 



GAYLORO ELECTRONICS IMC. DEPT. P S 

2314 4th St. Berkeley, Calif. 94710 415/849 0300 

Rush me: 

COMPU-SPARK, ready to install .a $49.95 ppd 
COMPU-SPARK, electronic kit form & $39.95 opd 
, Enclosed $1.00 lor metal decal plus brochure- 
;V COMPU-SPARK brochure 

Car year & make— 

Name . 

Address -- — • 

City, State, Zip 

C Enclosed $ Ship ppd. 

Charge to my; Z': Master Charge, £' BankAmericard, 
I " American Express 

For credit card orders supply all card information 
California residents please include sales tax 
Free metal decal provided with each unit 

For postage and handling— refundable with order 

c 1973 Gaylord Etecrronics Inc. 
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water, methane, ammonia, and dust, 
it is the only part of the comet that 
makes the trip back into deep space. 

• Coma— This is the bright, spher- 
ical halo frequently referred to as 
the head. In a bright comet like Ko- 
houtek, it may be as much as 100,- 
000 miles in diameter. It consists of 
dust and gases thrown out of the 
nucleus by the sun's action. 

• Dust tail— A gently curved, yel- 
low tail, this is common to bright 
cometa It is fonned by dust particles 
freed as the gases in the nucleus 
vaporize. They are so small and light 
—about 0.00006 inch across— that 
they are actually forced backward by 
the pressure of sunlight and go into 
independent orbits about the sun. 
This tail shines by reflected sunlight 
and points generally away from the 
sun, regardless of comet direction. 

• Ion /at/— This tail is a plasma, 
an ionized gas, like the solar wind. 
(The solar wind is a stream of elec- 
trons and protons "boiled ofT" the 
sun's corona.) While individual at- 
oms lose an electron and become 
ionized, the tail as a whole is elec- 
tronically neutral. It's usually faint- 
er than the dust tail and glows by 
fluorescence caused by bombardment 
1^ the solar wind. It points directly 
away from the sun. Dr. Brandt, an 
expert on the solar wind, describes 
this tail as "a solar wind sock." 

Except for the nucleus, a comet 
has been called "the nearest thing 
to nothing that anything can be and 
still be something." In May of 1910, 
much to the alarm of the uninformed 
and superstitious, the Earth passed 
through the tail of Halley's Comet. 
Nothing happened. 

Comet tail length is debatable. 
Where this flowing appendage thins 
out to nonexistence is just about im- 
possible to say. Tful lengths reach- 
ing from the sim to the Earth— 93 
million miles— have been reported. 
Comets can develop dther type of 
tail, or both. 

Hydrogen cloud. Whm OAO 2 
and OGO 5 were pointed at comets 
in 1970, it was found that our knowl- 
edge of comet anatomy was incom- 
plete. Invisible to the naked eye, but 
revealed in ultraviolet light, is a huge 
sphere of hydrogen gas surrounding 
the coma, but many times larger. 
Take the coma, this sphere of hydro- 
gen apparently stays with comets 
when titey are close to the sun. 
More measurements of it are one 
of the things scientists are most eag- 
erly seeking. The cloud around Com- 
et Bennett was found to be eight 
million miles in diameter. However, 
it is far thinner than coma or tail. 
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With more sophisticated instru- 
ments, including radio telescopes 
both in space and Earth-based, as- 
tronomers hope to get a clearer pic- 
ture of a comet's ingredients. When 
the comet is very close to the sun, its 
si>cctrum might reveal the presence 
of iron, nickel, toad magnesium in 
tiie nucleus. 

NASA's plan of attack. With all 
this in mind, NASA is laimching a 
three-pronged attack. In space it will 
use Sky lab, interplanetary satellites 
such as the Mariner- Venus-Mercury 
probe and Pioneer 8, and orbiting 
solar, astronomical, and possibly 
radio observatories. 

In the Earth's upper atmosphere 
it will use sounding rockets, at least 
one balloon, a huge flying observa- 
tory packed into a C-14, and instru- 
ments aboard a Lear Jet to look at 
the comet in ultraviolet and infrared 
light, as well as white light. 

On the ground it will put its own 
special 14-inch Schmidt telescope to 
work, a small but excellent instru- 
ment, optimized for comet photogra- 
phy. It will coordinate its efforts 
with other astronomers who will use 
major radio telescopes, as well as 
the 48-inch Schmidt on Mount Palo- 
mar, the 300-foot-long McMath solar 
telescope at Kitt Peak National Ob- 
servatory, and a host of other gear. 

One exciting experiment is being 
planned by Dr. Richard M. Gold- 
stein of the Jet Propulsion Labora- 
tory in Pasadena, (3alif. He'll use 
a large radar dish to see if measure- 
ments can be obtained on the comet 
nucleus. If successful, this could be 
a real breakthrough, offering proof 
of the dimensions of the nucleus. Dr. 
Goldstein turns his efforts to Kohou- 
tek, fresh off a study that radically 
changed man's knowledge of Saturn's 
rings. With radar he found thooa to 
consist of solid fragments far larger 
than previously thought. 

Amateurs also help. Of course, 
NASA is only involved in part of the 
researdi being planned. BoUi profes- 
sional and amateur astronomers 
throughout the world are making 
plans for what might be a (moe-in-a- 
lifetime opportunity. 

Yes, amateurs. Many have played 
a role in comet research. Several ma- 
jor comets— Bennett is only one ex- 
ample—have been discovered by 
amateurs. In fact, the dean of Ameri- 
can amateur observers, Leslie I^ltier, 
has found 12. The record is held by 
a Frenchman, Jean Louis Pons, who 
started his career as doorkeeper at 
the local observatory. He foimd 27 
between 1801 and 1827. 

Discovering a comet is an appeal- 



ing preoccupation for amateurs be- 
cause the first to report a new one 
gets his name tagged to it. 

But amateurs can also make sig- ''■ 
niflcant contributions through pho- 
tography and by keeping a constant 
watch on the comet. There is always 
the chance that it will send off a jet 
(rf gas, develop a bright hood, or do 
some other unusual thing at a time 
when, because of weather, daylight, 
or the position of the comet, no major , 
observatory has the object in view. 

Mysteries of the universe. Com- 
et watching is a fascinating hobby 
because of the intrinsic unpredicta- 
bility of the prey. But the mystery 
goes deeper than the light that reach- 
es the eye of the casual observer. It 
goes into the very nature of the uni- 
verse, and most particularly, the birth 
of our solar system. 

The Dutch astronomer, Jan H. 
Oort, theorized in 1950 that comets 
were formed at the same time as the 
solar system. He argued that there 
are at least 100 billion comets scat- 
tered about the most distant readies 
of the suns' gravitational influence, j 
These would be out to about 150,000 
astronomical units (14 trillion 
miles) , or nearly halfway to the near- 
est star. 

In these unimaginably sparse re- | 
gions, far beyond the day-to-day in- j 
fluence of solar radiation and the j 
variety of forces the planets are sub- 
ject to, the comets are kept in a sort 
of cosmic deep freeze. 

Until their orbits are disturbed by 
a passing star, or perhaps a large 
planet such as Jupiter, they make 
no major move toward the sun. But 
once that happens, they curve in- i 
ward, some in tremendously long el- | 
lipses, some in hyperbolas that will I 
send them off into interstellar space, 
never to return. 

Origin of solar system. The | 
point is that when one of them dives 
on our sun, as Kohoutek is doing 
now, we may get a look at some of 
the solar system's original matter. 

There is no accepted theory for 
the origin of the solar system. Sci- | 
entists like Brian Marsden feel that i 
the key to finding more useful loiowl- 
edge is to look into the smaller db- 
jects, sucli as comets. Steve Maran 
agrees. 

Meteorites and other objects near 
the sun have been modified by the 
solar winds, but in comets we may 
have relatively untouched primordial 
material. "We had hoped the moon 
would yield such material," Dr. Mar- 
an said recently, but lunar processes 
modified the mocm rocks. Comets 
may be our last chance. El 
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TIMOTHY McPHERON 
(Fairfield, Conn.) 
"The {200 I earned while 
taking the Locksmithing 
Course went lor additional 
equipment and helped 
pay my tuition. Course 
was very interesting and 
well presented." 




JOSEPH M. STURM 
IFort Smith. Ark.) 
"Enjoyed my Locksmith- 
ing Course. Took it spare 
time and evenings. Imme- 
diately alter graduation I 
applied for a job and was 
hired. The shop has four 
Master locksmiths." 



WM. H. MONTGOMERY 
(Los Angeles, Calif.) 
"The Locksmithing Insti- 
tute is the 'one of a kind' 
organisation that does 
what it promises to do. 
Instructors are just 
great! Earned }2S0 while 
training." 




Newspaper headlines teil the story. 

Pick up a paper any day. Burglary, house- 
1 breaking, vandalized homes — no wonder 
f America is locked up tighter than ever be- 
I tore. And there are more nomes, more stores 
' and factories, more hotels, more cars, and 
more people. And that means more keys 
and locks. 

The fast way to success . . . independence. 

From the start you get practical experience 
doing real jobs on car locks, home locks, 
padlocks, and safes. Within six months you 
can be on the road to complete indepen- 
dence of bosses, low wages, layoffs, small 
retirement income. 

Don't you owe it to yourself to get the facts 
today? The card below won't even cost you 
postage. No salesman will call. You and you 
alone can make your decision based on the 
straight-forward facts you will receive. 





KEY MACHINE 

plus your tools, locks, 
picks, supplies 
included with course 



YOUR OWN 
BURGLAR 
FIRE ALARM 

INSTALLATION 
BUSINESS 

LEARN ALARM/SECURITY INSTALLATION, 
SERVICING A SALES AT HOME QUICKLY I 

A recent FBI crime report showed that • 
burflary ie bein| committed every 16 
second* in the United States. Right now. 
one of the most rapidly-expanding indus- 
tries in the U.S.A. ia the home and busincM 
security field. Aa crime increaaes, demand 
for home and business protection expands 
with it. The need has never been rnaUr. 

Yet, surprisingly, you need no particular 
mechanical abilities or even electrical knowN 
edge. Alarm ayatems operate on very low 
voltages which are not dangerous and do not 
require an electrician's license. 
ProBUbtlity is highl An average $450 job 
can cost juat %S0 for parU and take juat 16 
hours of labor (your own or that of a helper 
whom you pay about $5 pier hour). Similar 
businesses are bringing their owner* gross 
incomes of $15,000 to 930,000 in many com- 
munities. 

Train In srour own home, at the hours 
you choose. Lessons— clearly written for 
study at home— cover all types of installa- 
tions, alarma, electric eye, protecting win- 
dows with foil, hidden switches, all the 
"trade secrets" of the industry. All include 
clear, eaay-to-under*tand illustration*. You 
have available, a* needed, personal help 
from a akilled instructor. You will learn by 
doing, and will receive a kit of professional 
tools, supplies and materiala. with which 
you can put theory into practice. You will 
be trained in estimating for profit, and in 
how to get business. 

For full information on all the opportuni- 
ties in this expanding field, mail coupon 
today. No salesman will call. ever. 

SECURITY SYSTEMS 
MANAGEMENT SCHOOL 

Division of Technical Home Study SchooU 
Dept. 7111-113 Little Fall*. N. J. 07424 

HURRY! MAIL THIS POSTAGE-FREE CARD! 



BE A 

LOCKSMITH 




<^ Earn as much as $10 an hour— or more. 

Today a trained locksmith can just about 
write his own ticket. Earn as much as he 
wants to work. Earn in his spare time, in a 
business of his own, or in a highly-paid 
position with someone else. Earn in almost 
any part of the country he wishes to live. 

Learn at home — earn as you learn. 

Let Locksmithing Institute show you abso- 
lutely free how you can qualify for this ex- 
citing, action field. The information card 
below will bring you full details about the 
fast, easy course that trains you by "doing" 
for this highlv paid profession. See how you 
can learn at home, in your spare time, even 
while you hold down your present job. See 
how the key-making machine and complete 
set of tools included with the course can 
put you in business earning money right 
while you are learning. 




LOCKSMITHING INSTITUTE 

Dividon of Technical Home Study Schools 
Dept. 1 1 1 1-1 13 Uttle Falls, New Jersey 07424 

iKksmithing Institute is Licensed by Stale ol New Jersey. Accredited MemlKr 
National Home Study Council. State Approved Diploma. Approved lor Veterans Training 
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YES, send me free 
information on 
opportunities in 

□ Locksmithing 

□ Burglar and Fire Alarm Sales, 
Service, Installation Business 

(check one only). 

Please send me without cost or obligation complete details 
regarding your practical Home Study Training. Dept. 111-113 



City 



Stale 
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□ Checit here for Information on Veteran Benefits. 
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Shoppers' Showcase 



A selection of products and services for Popular Science 
readers available direct by mail. Enjoy the fun and con- 
venience of mail order shopping. Please order directly 



from the advertiser. For advertising rates for this section, 
write Harry Fleischman, Popular Science, 355 Lexington 
Avenue, New York, N.Y. 10017. 



LIVE IN THE WORLD OF TOMORROW... TOD AY! 
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A BETTER LIFE 
STARTS HERE 




AUTHENTIC ACUPUNCTURE MODEL 

Learn first-hand about Asiatic needle probing 
from exact duplicate of models used In Red 
China. 10 Va" free-standing model clearly 
shows 12 all-important meridian lines and 
approx 500 specific points an acupuncturist 
must learn to pierce. Precise enough to serve 
as teaching aid for doctors, teachers & medi- 
cal students. Fully illustr instructive 12 page 
bklt. See why this 5000 yr. old healing & pain 
removal method has had such impact on 
^mer. medicine. Polyethylene (rubberized). 
^ Stock No. 71,778N . $12.00 Ppd. 





TERRIFIC BUY! AMERICAN MADE! 
OPAQUE PROJECTOR 




Projects illustrations up to 3" x 
3'/2"— enlarges them to 35" x 30" 
if screen is 61/2 feet from projector. 
You get even larger pictures if 
screen is farther away. No film or 
negatives needed. Primarily intended 
for children, this unit projects 
charts, diagrams, in color or black 
& white. 115v A.C. . . . 6 foot cord 
and plug are included. Size is 12" 
X 8" X 41/2" wide. Weighs just Mb. 
2-ozs. Comes with a sturdy plastic 
case. 

Stock No. 70,I99N $8.75 Ppd. 



WAR SURPLUS ELECTRIC 
GENERATOR 

Brand new Signal Corps Model. Up to 
90 volts by turning crank. Use in high 
impedance relays. Charge ground & 
bring up night crawlers for bait or 
Study. 2 AInico Magnets alone now worth 
more than original $15 gov't cost. 




50,225N 



(2 lbs.) 



$8.50 Ppd. 




MINIATURE WATER PUMP 

Wonderful for experiments, miniature water- 
falls, fountains, etc. Tiny (25/8"xl3/i") elec- 
tric motor and pump ideal for hobbyists, labs, 
schools. Pumps continuous 
flow of water at rate of one 
pint per minute at a 12" head. 
With two "D" batteries in series, will pump up to 24" high. 
Runs 48 hours on battery. Works in either direction. Self- 
priming. 

Stock No. 50,345N $2.25 Ppd. 



EDMUND Wr 300 eoscoIip'bTdq 

OtDER BY STOCK NUMBER • SEND CHECK OR MONEY ORDER 
MONEY-BACK GUARANTEE 



(And our FREE CATALOG is packed with exciting and 
unusual ecological & physical science items — plus 
4500 finds for fun, study or profit ... for every mem- 
ber of the family.) GREAT FOR UNUSUAL CHRISTMAS GIFTS! 




GREAT INT'L. PAPER PLANE 

Official fly-them-yourself book ^ — >BOOKI 
of paper airplanes from SCI- ' 
ENTIFIC AMERICAN'S "1st Inter- 
nationalCompetition". Includes plans 
of all winning entries, time-aloft rei 
ords, photos, technical data, comm 
taries. Has 20 unusual designs on pe 
forated pages for easy tear-out. You 
won't believe how some of them flj 
taining. 128 pages, 9"xll3^". 

Stock No. 9391N $2.95 Ppd. 






BUILD A 

"PRO" WEATHER STATION 

Meteorology kit can give you the 
know-how to check your predictions 
against official forecasts! Has 
remote reading anemometer w/ 
windvane. Indoor indicator board 
flashes neon, shows wind speed, 
direction. Safety power cord holds 
current to less than 1 ma. Also: 
sensitive air-tank barometer w/2-ft. 
indicator column; sling psychrom- 
eter to measure rel. humidity; rain 
gauge that measures to 1/lOOth 
inch; 100 ft. lead-in wire; cloud 
chart; forecasting manual. 
Stock No. 71,022N $15.95 Ppd. 




ASTRONOMICAL TELESCOPE KITS 

Grind your own mirror for powerful 
telescopes. Kit contain 
annealed pyrex mirror 
tool, abrasives, diagonal 
ror, and eyepiece lenses. Ir 
struments you build range 
value from $75 to hundreds of dollars. 
Stock No. 70,003N 4l^"diam. 3^" thick $11.50 Ppd. 
Stock No. 70,004N 6" diam. .1" thick $17.50 Ppd. 
Stock No. 70,005N 8 ' diam. . la/g" thick $25.25 Ppd. 
Stock No. 70,006N 10" diam. 13^" thick 30 lbs. $47.25 FOB 
Stock No. 70,007N 121/2" diam. ZVb" thick 46 lbs. $79.50 FOB 



for powerful 

niSHBeOeefla i 

in "^a^^ J 



CAR OF THE FUTURE HERE NOW! 

One of most impressive science toys 
we've seen. Low friction air car rides 
a fraction of an inch over any surface, 
including water. Graphically demon- 
strates same principles that apply to 
Ford's and Curtiss-Wright's new wheel- 
less aircars. Sturdy red and yellow plas- 
^ tie- 8" wide, 9 " deep, 2" high with 4" pro- 

peller, Operates on 2 flashlight batteries 

(not incl.). 48" control line, battery case. 

Stock No. 70,307N $4.00 Ppd. 



USE COUPON ON OTHER PAGE TO ORDER & GET 
GIANT FREE CATALOG 
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LIVE IN THE WORLD OF TOMORROW... TODAY! 




A BETTER LIFE 
STARTS HERE 




130 EXPERIMENTS IN OPTICS . . . 




and photography! OptixS Experiments 
Kit is a complete optical & photography 
lab for 130 exciting experiments. Lets 
you recreate the periscope, telescope, 
microscope, kaleidoscope! . . . Build a 
35mm reflex camera with interchange- 
able lens system! Make, develop pho- 
tographic film! Enjoy the fun and fas- 
cination of having your own optics 
lab. Fully illustrated 112-pg. manual, 
8V!;"xU", clearly explains usage of 
this stimulating kit's 114 precision 
engineered components. 

Stack No. 71,«46N $22.50 Ppd. 



CREATIVE AERONAUTICS FUN KIT 



Complete aeronautics lab provides 
100 experiments for ages 12 to ^ iJ 

90. Learn about air convection, 

aerodynamics, rel. density, drag, 
altitude determination. Easily 
make glider; rubber-powered alter- ' 
on-controlled plane; 27' wingspan ' >liA 

plane w/ wkg. ailerons & eleva- i 
tors, rudder; helium balloon w/ 
passenger transport; helicopter; air-driven land vehicle; rocket w/ 
automat, chute recovery. Everything you need for weeks of fun & 
learning inci 159-pg instr book! 

Stock No. 71,840N $15.95 Ppd 



"FISH" WITH A MAGNET 

Go treasure hunting on the bottom! 
Fascinating fun & sometimes profit- 
able! Tie a line to our powerful new 
specially designed 150 lb. pull Mag- 
net — drop it overboard in bay, riv- 
er, lake or ocean. Troll it along bot- 
tom — your "treasured" haul can 
be outboard motors, anchors, other 
metal valuables. Has 6 stacked ce- 
ramic magnets. Lifts more than 150 
lbs. under water! 

No. 71,135N (3y.x3%') $16.50 Ppd. 

75-LB. PULL (1 LB.) W/ 3 CERAMIC MAGNETS 

No. 71,150N (l-ll/16x3'/«-) $10.25 Ppd. 




(And our FREE CATALOG is packed with exciting and 
unusual ecological & physical science items — plus 
4,500 finds for fun, study or profit ... for every mem- 
ber of the family.) 6REAT FOR UNUSUAL CHRISTMAS GIFTS! 






For greater relaxation, concen- 
tration, listen to your Alpha- 
Theta brainwaves. Ultra sensi- 
live electrode headband slips 
on/off in seconds — eliminates 
need for messy creams, etc. 
Atch'd to amplifier, filters 
brainwaves, signals beep for 
ea. Alpha or Theta wave passed. 
Monitoring button simulates 
Alpha sound: audio & visual 
(L.E.D.) feedback. Reliable, 
easy-to-use unit— comparable 
to costlier models. Completely 
safe. Comprehensive instr booklet 
No. 1635N (8x3i4"; 24 oz.) 
No. 71.809M (low coal "ttarttr' 



YOUR 
ALPHA FROM 
THETA! 





GIANT WEATHER BALLOONS— 8' 
OR 25' DIAMETER 

Balls of fun" for kids, traffic stoppers for 
stores, terrific for amateur meterologists. 
Create a neighborhood sensation. Great for 
decorations, launching radio controlled air- 
planes, scuba diving markers, etc. Ama- 
ture meterologists use to measure cloud 
heights, wind speed and temperature. Made 
of thin neoprene designed to burst at high 
altitudes. Inflate carefully with vacuum 
cleaner or auto air hose; or locally available 
helium for high rise. 

Stock No. 60,5«8N (8' sin) $ 2.50 Ppd. 
No. 60,632N (25' size) . $13.95 Pp<. 
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MAIL COUPON FOR 

GIANT FREE 
CATALOG! 



164 PAGES • MORE THAN 
4,OUU BARGAINS 




SEE , , ^ , 

THE STARS. V 3" ASTRONOMICAL 

cL°osE Sp*"^!^^ ^^reflecting telescope 

" To 1(0 Pewtr. Famous PHt. Palemar Typo 

See the rings of Saturn, the fascinating planet 
Mars, Seas and Craters of the Moon, Star Clus- 
ters in detail. New improved, aluminized and 
overcoated 3" diameter f/IO primary mirror, 
ventilated cell. Equatorial mount with locks on 
both axes. Equipped with 60x finder telescope, 
hardwood tripod. FREE: "HOW TO USE YOUR 
TELESCOPE" book. "STAR CHART". 

Stock No. U.OSON $34.95 Red. 

4</4"IIEFLECTORTELESC0PE|4Sxl«}:^«il 

Stock No. SS.IOSN SIIO.OOFOB 

4!;,' REFLECTOR TELESCOPE WITH 
CLOCK DRIVE 

Stock No. 85,I07N $145.00 Ppd. 

6" REFLECTOR TELESCOPE Stock No. 8S,I87N J2I5.00 FOB 

6" RELECTOR W/(ELECTRiC) CLOCK DRIVE No. 85.0S6N $249.50 FOB 



COMPLETE & MAIL WITH CHECK OR M.O. 



DELUXE 1" REFLECTORTELESCOPE 
Stock No. 80.IS2N . .$42.50 Ppd. 



EDMUND SCIENTIFIC CO. 

300 Edscorp Building, Barrington, N.J. 08007 
How Many Stock No. Description 



Completely new '74 Catalog. Packed with huge selection 
of telescopes, microscopes, binoculars, magnets, tnag- 
nlfiers, prisms, photo components, ecology and Unique 
Lighting items, parts, kits, accessories — many hard- 
lo-get surplus bargains. lOO's of charts, illustrations. 
For hobbyists, experimenters, schools, industry. 

EDMUND SCIENTIFIC CO. 

300 Edieorp Buildini, Barrington, N. J. 0(007 
Pitas* rush Free Gi«nt Catalog " W " 

Htm — 



I PLEASE $ENo Q GIANT FREE CATALOG " N " 



I enclose □ check 
□ money order for f . 



Price Each 



MERCHANDISE TOTAL $ 



Addrn*. 
City 



.SUte- 



Jlp. 




TOTAL $ 



Total 



NAME. 



ADDRESS. 



CITY. 



.STATE. 



JIP. 



Cl 




with weodworksrs Catalo 



ENJOY woodworking more! Let this new 
Constantine Catalog-Manual help you build 
new furniture — refinish, restore beat-up 
cabinets, chairs, chests, tables faster, easier 
than ever before! 

96 Picture-Packed GIANT PAGES 
Find instantly whatever you need. Buy 
at money-saving prices — cabinet lumber, 
carving blocks, pipe briar, picture molding, 
cane, furn. hardware, clock kits, lamp parts, 
woodwork plans & books, etc. Needed prod- 
ucts found nowhere else! 

Catalog & Wood Samples Only $1 
Dollar Fully Refunded on First Order 

Accept this offer to own fascinating set of 
20 2x4 specimens of world's most glamorous 
veneers — Rosewood, Satinwood, Lacewood, 
Walnut, Mahogany, Purpleheart, Zebra, etc! 
Compare! Then identify instantly finest 
woods wherever you go! 





2053 Eastchester Rd., Bronx, N.Y. 10461 
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n Eiieloted $1 for Wood Samples 

ti Woodworkers Catalog. □ CaUlog Only ■ 
($1 Refunded) 50$ | 



Nanu _. 
AMr«M . 




Gift idea... 




freedom from 
flat tire 
worries! 



Every auto, motor home, trailer, boat 
or truck should carry a 1 2-volt Auto- 
Flator for convenience and emergen- 
cy. Plugs into car lighter to inflate any 
size tire in minutes. Easily Inflates air 
mattresses, boats, rafts, pools, air jacks, 
etc. Only 6^" long yet amazingly pro- 
duces up to 60 lbs. pressure. With air 
hose, plug and inflator attachments 
10-day money back ^OOQC 
guarantee. Check or P.O. 

(plus $1 00 
shipping) 



Compressed Air From Car Lighter 

W. R. BROWN CORPORATION 

2777 N Normandy Ave . Chicago. Ml 60635 





^tt; FREE 

TANlMf 
LEATHERCRAFT 
CATALOG 

New Leathercraft Catalog featurM mors 
Kits and Supplies than ever before! 



tools 
kits. 



Send today for the latest jam-packed Tandy 
Leather Company Catalog. 92 pages listing and 
showing the world's greatest collection of leather, leathercraft 
leathercraft kits. Included are new clog sandal kits, belts, handbag kits, billfold 
plus patterns and leather for making your own leather garments. Over 1200 
different items! Includes addresses of over 220 Tandy Stores 
^ nationwide where you can shop in person or by mail. Just 
_ Jm send us your name and address today and your new 
ferl#a ft ft Tandy Catalog will t>e sent to you immediately. 




LCATHER COMPANV 



Dept. PS1 173 



1001 Foch Street 
Fort Worth, Texas 76107 




HooMt tir« information you 
an trust plui 100't of thingi 
you'v* b«*n lookin9 for *nd 
•om* you'M t%w^t %mn*. 



68 page 
CATALOG 



FtOTATION TIRES t 
WHEELS 

CAMnNG 
EOUIfMEHITi 



TIRES 



%4RM8TROiyB 

SEND TOOAV mClUOE ZIP CODE 




DKK CEPEK 



9201 CALIFORMIA AVt D,M>i>'S 
SOUTH GATE CA 90780 




CHANGE 
OIL 
INSTANTLY 

Without Gattinc 
Undw Car 



Fast! 
Con van lent! 

No Mess! 
Save Monay! 




New Electric Oil Chwiser With 
Vacuum Action Works From Oil Level Ouage. 

Fop Autos. Truck. BohIm. Traclorn. liullilozcrN. snow 
mobile'^. Powerful rot.ir.v varuuni pump with 13.5U0 rpni 
D.C, motor Is Rpnoraled by current from any ctKarettv 
liiflitcr rtroplacle or I'JV vehicle battery, Houslne unU 
Is of Hturtly lough po)yproptt>no. conipai-l i :i" x 5" x O"*) . 
weighs about I 11). Huy <iuality oil In hulk, start «avlnir 
money. ( omes complete with depth sounflinff wire. Ilex. 
Ihle HU<-ilon tui*Ps. vinyl i-xhMust pipe and stopper, .slm- 
ptf InstruritMiih. Oiil\ SIS. 95 plu» Wl..<l> pp. 

■Srirf eh^rk or M.O. Full I viwir atuirantfr. 
J.W. HOLST, INC., Dept. PS- 113 

lOOS C. Bay St., Cast Tawas, Mich. 4S790 



End constant BARK, BARK, BARK! 

No time wasted In traUiInx — 
Attach Bark-Trainer and forget 
It! Works instantly and auto- 
matically while you sleep or vo 
about your duties. Requires 
no attention, produces long- 
lasting resutu. Just let dog 
wear Bark-Trainer collar a few 
days until the problem is cor- 
rected then Uke it off. It's 
that simple! Tiny electronic 
circuit converts vibrations of 
dog's bark lo harmless but ef- 
fective shock. He associates his 
excessive barking with the 
startling effect it produces. 
-Absolutely safe. Most effectlre 
method ever developed. 10 day 
MONKY BACK GUARAN- 
TKE. Must end the problem or 
return for refund. Works on 
any .Mie dog. Order by mall or 
call us for immediate C.O.I), 
shipment. We will deduct cost of phone call from cost of 
trainer if requested. Just dial 1-713—682-2728 anytime 
day or nlghl. To order by mall send check or M.O. for 
129.95 plus t2.00 shipping (t31.93 total) to RELCO IND.. 
Dept. H 11 . Bor 10880. Houston, Tex. 77018. 




HEAVY DUTY WELDER 

will) steciil t7.00 lilt offer to 

Popular Science Readers 

lO-DAY FREE TRIAL 
Lifetime Guarantee 

BUY FACTORY 4 A 9$ 




18! 



DIRECT 
AND SAVE AV MM 

FITS ORDINARY 110V OUTLET • 6 WELDING HEATS 

Wfld. br.ize, solder or cut most anything made of 

metal. No experience necessar>-. Follow .<t[mple Instructions 
lo make repairs on c:irs, trailers, farm .ind lawn equip- 
ment, bicycles, appliances, etc. Mako campers. l>oat«. fur- 
niture, hundreds of valuable items. NOTHING KLSK TO 
KUY: Comes complete with full face shield, paik of 
welding and brazing rods, heavy duty power cables, special 
electric torch attachment, ground clamp, flux, eisy-to- 
follow illustrated instructions, rod holder, etc. Useti 
standard l/V' rods to weld Iron, steel, brass, bronze, alu- 
minum, other metals. New improved IIKAVY DUTY cir- 
tult Klres more weldinc power. Gives 4 times the heat 
needed to melt touRhcn Iron. V\ugs into ordinary llOV 
tiutlel. C WKLUING HKATS for professional qualllj 
weldine of " tounh" to "linht-weifiht" meuljt. lu day 
MONKY BACK GUARANTKE. Lifetime part^ and 
service guaranlee. An excellent gift for any o<'(-a>ion. 
FREE! .Mt>iition ,vou saw this ad in I'opnlar Srienir 
and receive a $7.00 Kifl park of welding rods free. 
For same-day C O D. shipment just call (T13) 68:;-.'i681 
or -^end urily ^2.00 and pay |K)stnian $I6.1<3 plu^ small 
C () I>. Hhfii delivered, or rliarte ttie Wei Dcx to votir 
Itunk.Vnicrirard ur .Mailer Charge card or for no^tpaid 
slupiitiMii send MS.'t:. iheck or M. O. lo WEL-DEX MFG. 
CO.. l>e|ilW202. Hu\ Hi::*;. Ilou-Um. Tc\. TTyiS 



Copyrighted malarial 



Every home a super receiver 

ELECTRONIC MIRACLE 
TURNS YOUR HOUSE \ 

WIRING INTO A 

JUMBO TV 

ANTENNA 



uses no current 

plugs in to any outlet 

no special tools 

or additional material 

required 

no more rabbit ears . . . 
ugly outside antennas 




Utilizes all the wiring in your home 
...every room a reception area 




Do you know that you have one of the greatest TV antennas ever constructed? 
It's better than any set of rabbit ears, more efficient than complicated external 
antennas. It's your house. Yes, the wiring in your home constitutes a giant 
antenna that acts as a super receiver for TV, FM, all kinds of difficult reception. 

And the secret to using all this reception potential is an amazing little plug-in 
attachment that utilizes the receptivity of your house wiring without using a 
single bit of electrical power. Yes, you simply attach the adapter easily & quickly 
to your set . . . plug it in to any wall outlet and immediately your entire 
electrical system is working for you. No ugly looking rabbit cars, no difficult, 
dangerous to maintain external antennas, and reception so sharp and clear it 
will amaze you even in the more difficult areas. Order one for every set in 
your house, no interference from simultaneously operating sets. Only $1.99. 
Full instructions included. 



(^^1^22^^^^^^ ^' °*P'- "^-^^ Frecport. N.Y. 11520 

Serving Satisfied Customers for over 25 Years 



BUY WITH CONFIDENCE — 
—.MONEY BACK GUARANTEED——; 

Jay Norrls Corp., Dept. ME-46 

25 W. Merrick Rd., Freeport, N.Y. 11S20 

Please rush Indoor TV Amenna(s) 

(" only $1.99 plus SO^ shipping and handling, 
under your money back guarantee. 

SAVE! Order TWO Antennas for only $3.50 
plus 50f shipping and handling. 

SAVE MORE! Order SIX Antennas for only 
S8.99 plus SI. 00 shipping and handling. 

Check or money order enclosed for total 

$ (N.Y. residents add sales tax). 



Name 

(please print) 
Address 



City_ 

State . 
I 



-Zip _ 



e/973. Jay Norrls Corp. 
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Beat Hc^k CmI et Llmql 

Beautifully Furnished Two Bedroom 
60 x12' PERMA-MOBILE HOME'' Plus 
A Large 6000 Sq. Ft. Lot! 

ALL 
FOR 




New Adult Florida Lakefront Development 



Ideally situated — in the heart of the Orange Grove 
and Lake Section of Florida. Just 8 miles from Lees- 
burg — directly on U. S. Highway #441-27. The "Gate- 
way to Oisney World." 

IMPORTANT! You do not rent the lot— YOU OWN IT 
OUTRIGHT along with the PERMA MOBILE HOME. 
This qualifies you for Florida Homestead Exemption — 
a BIG tax saving! All of these features are completed 
and now available at 0RAI4GE BLOSSOM GARDENS. 



• Storm Sewers 

• Paved Streets 

• Mercury Street Lights 

• Corner Street Posts 

• Garbage Collection 

• Recreational complex 

• Heated Swimming Pool 



> Underground Telepfione 

• Underground Electricity 
» Underground TV Cable 

> Central Sewage System 
•Central Water Plant 

• Private Lake On Property 
' Bank Financing 



15 Furnished Models and Double Wides On Display. 
'Installed ready to occupy. Carport, patio, utility 
room, air conditioning, etc. are extras. 



SEND NOW FOR FREE INFORMATION 



ORANGE BLOSSOM GARDENS, Dept. 76-C 

2148 N.E. 164th St., Miami, Florida 33162 
Rush literature • No Salesman will call. 



NAME- 



ADDRESS- 
CITY 



I STATE- 
I 



.ZIP- 



Office (305) 945-2641 Property Office (904) 753-2270 



TUNE YOUR GUITAR 

LIHC n PROfCSSIOnRl 

This new Invention Is Ideal for every 

Siiltarlst . . , beginner or pr«resslon«l . 
Ix precision luned reeds make exact 
tunlnff a snap. Just 
clamp onto your 

fultar. then adlust 
ha strlnes- ^A'hcn 
the proper pitch Is 
rcacned. th» corre* 
spondins reed vl* 
brates. Ju«t a« 
•asy as thatl Only 
plus 45C 
Bhipplnjr and hand* 
ling. Money ImcH 

ED SALE Studio 654 6, Avon by the Sea, NJ. 07717 





FREEI POWERFUL MUSCLES FASTI 

Fantastic New Discoveries in the science ol body- 
building. Our HMthod will add inches ol poweiful 
muscles to arins, chest, shoulders S legs. Learn 
secrets on trimming the waist with ultra-modern 
nathods-fast! Results Guaranteed! Send lor free 
brochure. Universal Bodybuilding Box 
Dearborn, Michigan 48121 




GOVT. SURPLUS 

and other bargains 

SAVE to 90% 



Send for this catalog 



The world-famous Airborne Catalog. Fully 
illustrated. Contains lOOO's of bargains in 
hydraulics, electrical, marine, automotive & 
hardware Items . . . and morel A must for 
mechanics, machinists, hobbyists, sports- 
men, inventors, etc. Send 35* to cover post- 
age & handling. In a hurry? Send $1 for 
airmail delivery. Must include zip. 

AiRMMNi SALES 00. Dtpt.ps73 

8501 Stellar Dr., Box 2727, Culver Citr, Ca. M230 

Satisfying Horld-»ide cuiitomers since l'J45 




BUILD 
THESE 

BEAUTIFUL 

CLOCKS 



):1 



Now at big savings! 
' end just SI for ' 
lans & Instfucttons 
to build choice of: 

(A) Grandfather, (B) Steeple, (C) Grand- 
mother — plus information-paclied cata- 
log of movements, dials, parts t lilts 
to build these & 16 other fine clocks. 
All 3 plans— $2.50. Catalog alone— 25^. 

MASON & SULLIVAN 

Dept. PS. Osterville, MA 0265S 
IN CAf^ADA: COLONIAL TIMES. Ontario 



Electric Paint Remover 

I'ni\i(lf> a SUU-. lasler. i-asirr way to reiiuive jmiIiu. wall 
imiwr. enann'l, imtty. asphati tlU'. Reiimves up to 12 lay- 
fi>. (if n)(l pahii last . . . rlKlil dfmn to bar** wnoit Rrain. 
l^uvoN Kurfacr cU'an. MtiUHith, i-cafly for i-^cnatlnK- Can Im- 
UHifl indoors nr out on flat, cunwl or irregular sm-faees 
I'sfs re;;iilai- hnu-o current 110-12(1 v.. AC-IK'. Coniplett- 
witli VL appron'il CDfM. Not rit'onnneniietl for varnisli. r*\\v\- 
lac or lanjuiT. Monrv hark Kiuiraiitee. 

Urch. Box 770 Timet 8q. 8ta., Opt. 312-B. New York 10036 



Strips off Paint, Wallpaptr Fast 
$1 098 Add $1 shipping 
J*0 and handling 




Satisfaction 
GUARANTEED 
or money ttacli 




SEND ONLY $2.00 



HOME -WORKSHOP ELECTRIC ARC WELDER S9.M 



WELDS— BRAZES— SOLDERS— 
, Cl/TS— MOST METALS' I'lu^. in 
*NV I in vnit xK-krl. HAKE- 
REPAIR MOST ANrTHMG l. r CAR 
—HOME- BUSINESS. I il.-lim, 
BURNOUT GUARANTEE— 10 dat 
mnnvv buck Irinl (if n-lndi. 
HEAVV DUTY Itrtign. No . xp. rl 
-FREE WELDING LESSONSI 

iraMh. rk. M.O.I and pay p4*«tman t7.9S CUD 
p4i!.Uiec or N^nd 99.99 pluM $2.00 for poHtaxr- 

Kckinit in l'J<.A. COMPLETE READY TO USE-Inrludn BIO juck .tr^l. 
• rinl. SuMrr. C arbon "touch " rodi, « ELECTROFLAME ARC TORCH! 
OFFER LIMITED— MIDWAY WELDER. 0«plKrs 11 Kc arn.y. Nc. 61«17. 

A BUSINESS OF YOUR OWN 

-^REPAIR HYDRAULIC JACKS->. 

^ Earn while you learn at home. Millions of 

jacks in gas stations, trucking firms, etc. 
need servicing. We show you HOW. Start 
spare time In your tusement or garage. 
Big opportunity tor mechanics. 
wril« for folder No PSll and free bonus offor 

HYDRAULIC MCK REPAIR MANUAL CO.. INC 

•.P.O. MX S • STATUa ISLAND. N. T. 10114 





PORTABLE STEAM CLEANER 

"SPmam in 60 Seconds" 

n CAU engines, lorffo or small 
vLCAri'^ lawn mowers— air filters 
3 year guarantee on coils 
& firebox. Uses liquid soap 
— weighs 1 20 lbs. 
WEDCO MFG., INC., D«pt. S-2, 
Box D, Jocksen, Wyoming 83001 



Tr.Tppinc --etrols. tlmi i>: I^t.- nf 'em! . . . They're in tliul 
fjt:*ciniitiiiK, iiimf*Ufil liook- ti»> IIAV'AMAHT Tntppiiii (iuide. 
All atmiit aniiiiHlix im'l thiiiKi' iinimnl.-* <lo. It ten.* how to trap 
'rtn Humanrlu. Uto . . . I'riw li.^t fttr trtipit. rtties 'n everythmc 
11 inrliiilffj . , . Thij' arftHt l<o<tk is FHF.F: nnd we'd like t/ou 
i(» ymir ropy at once. Write fur it t'Htau. Addre^^s — 

HAVAHART, 137 N Water St, Ossining, N.Y. 10562 




MODELS 

From our own workshop: finest quality wood 
ship kits— clippers, schooners, frigates, tankers, 
freighters— 39 In all. Beautiful fittings; no lead 
or plastic. Also plans, books, whales, marine 
prints and decoration. At better dealers or send 
50t for big illustrated catalog. 

ftiUJETACKET 

Lcj*^ Hill i"t_/<' ii.\i. r !•: i< M 

14S-E Water St. S. Norwalk. Ct. 06854 
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POWER HACKSAW 




$29.95 



WORKS BEAUTIFULLY 

Easy to assemble kit of cast iron 
urts. Use your own V4 hp. mo- 
tor. Drill press needed for fin- 
ishing work. Moves appro«. 120 
strokes/min. Send J29.95. Satis- 
faction guarantee<l. Catalog de- 
scribing 51 kits, only S0«. Write: 
Struck Corp., Depl. PS113H. 
Cedarburg, Wis. 53012 > 



I * 

I AAMCO And You Can Make It! 

I Ttie world's largest transmission chain is 
I still growing strong after nine years. Over 
I 500 of our franchisees located from coast to 
I coast. New openings In some markets mean 
j you too might qualify. For further informa- 
I tion write: 

AAMCO Transmissions. Dept. N-28 
408 E. Fourth St., Bridgeport, Pa. 19405 



BUILD AN ELECTRIC BINE! 

Build an inexpensive, quiet and fast 
electric bicycle with easy-to-follow 
Illustrated plans Send $3 95 Dept.3 
ZEEMO ELECTRIC BICYCLES 

2239 N Lincoln. Chicago, III 60614 



PERMANENT MATCH 

AMAZING INVENTION SELLS LIKE MAD! 



i.iutits up to I .>.(ion time.t. 
I*ull thiM iiikienlouH m«tal won- 
fWr out of lt« caite, mrlkc on 
side, and preatol — It's lit. 
\niHZc» ever>'one who xeaii It. 
EARN EXTRA MONEY. Show 
to friendn. nelrhbom. fellow 
workers. In stores, ofltceH. 
factorieM. Selli on alKht for 
IK t .no Your low cost ONLY 
*S.90 per dox.: S16.90 for 3 
dot.: »57.O0 for 12 doi. (a 
»amples SI. 25) t>l>p1ii\ rnrd.-i avallatilc for blK stui-o 
sales. Ideal for fund ralttlnv. Order today! C'atalOE of 
ISO other fast aellera Included free. Lafcosltfe Co.: 
Dept. RP*113. SSOO N. Campbell. Chicago, III. ttOMS 



EASY TO BUILD. 
FUN TO FLY! 



Learn Copter flying in 
your own Bensen, 
glider or powered, as 
others are doing. Pilot 
ages range from teens 
on up. Flying instruc- 
tions come with step- 
by-step building plans 
for just $35. Or start with the colorful INFO 
PACKET for $5. Send with the coupon now. 

iBEliSEN AIRCRA>VC(jR>., 'bepfrPS-113 
RDU Airport, P.O. Box 2746, Raltigh, N.C. 27602 

NAME . . 





ADDRESS- 



fflfm-sizE 



TRACTOR 

Works fast, 
saves you 
time 




Whiz through tough jobs with this big. power- 
ful tractor. Mow 3 acres an hour; plow, till, 
bulldoze, remove snow, etc. fast with 21 big 
attachments. 14 H P. More work-power with 
all-geardrive (no fluid power loss), automotive 
clutch, transmission and differential. Send 
coupon for free catalog, prices. 



NAME 



ADDRESS 



CITY. STATE. ZIP 

SEND TO 



TRACTOR 



1005 A-11 Aneko Ave, WoiikMho, Hiscensin 531lt 



TRY ONE AND GIVE 
YOURSELF A HAND 



BUILD MODELS, 

CRAFTS 
FASTER 
CLEANERi 

WITH THE A 



GLUEPIC 




GLUE TUBE HOLDER pAT. PENDING 

Try this unique tool on your work table. 
You'll find that building your craft or 
model will be so much more enjoyable. 
The GLUEPIC®ends the messy problems with 
glue tubes-and at the same time-gives 
immediate freedom to your hands. This 
allows much faster and cleaner construction. 
Keeps glue ready for instant use. 




MAIL COUPON TODAY! 



Tfl- °- ^'-'^ 45544, 

I HOUSTON, TEXAS 77D4S 

ISEND $1.50 +204 HNLG. EACH GLUEPIC 

I Print Name 

I Address 

! City 



State. 



.Zip. 




JOIN THESE SHARP-ALL 
MONEYMAKERS 

"Think the world of my Sharp- 
All. Am grossing $4,000 a year 
on a part-time basis." 

Lawrence Stevenson 
E. Syracuse, New York 

"There's excellent profit in 
sharpening . . . we now do 
about $600.00 a month." 

Ed Killer, Jr. 

Sarasota, tlorids 

"I average $5.00 an hour part 
time and business gets better 
all the time." 



Roy Jenningt 
Sandwich, ftlinoit 




Let Belsaw prove 
YOU can do it, too! On our 

30-DAY FREE TRIAL OFFER 

You risk nothing by accepting this offer to 
see how easily you can turn your spare time 
into Big Cash Profits with your own Complete 
Sharpening Shop. No selling ... No previous 
experience needed. Our famous Sharp-All and 
show-how instruction set you up to make 
$200, $500, $700 a month CASH sharpening 
SAWS, KNIVES, SCISSORS, LAWNMOWERS, 
Shop and Garden tools ... all cutting edges. 

Send coupon for FREE facts on 
this money-making business. 
How we'll even finance you. 
No Obligation — No Salesman Will Call 

BELSAW SHARP-ALL CO. 

704V Field BIdg. Kansas City, Mo. 64111 

RUSH COUPON TODAY FOR FREE BOOK—; 

BELSAW SHARP-ALL CO. Stan Field. Pres. 
704V Field BIdg., Kansas City.Mo.64111 

Send details of FREE TRIM. OFFER and Free Book "Lifetime Security" 




Name 



Address 



City 



State 



Zip 



J 



No obligation ... No salesman will call 



N«w Tool Works Wonders With WIral 

VIREFORASR 




fr BENDSl IT CUTS! IT STRAIGHTENSI 

WI REFORMER is a simple, precision 
made, vise-held tool of innumerable uses. 
Make your own peg board hooks, clamps, 
handles, braces, brackets, etc. — any shape 
you want. Forms an eye of .^-16" inside 
diameter (ju.st right for any nail, screw, or 
bolt lip to that size). Even uses coat hanger 
wire. No pliers needed. WIREFORMER 
does the work with the pressure of one 
linger. Straightens the wire if you make a 
mistake. Cuts the wire just where you 
want it. Forms any angle, arc or circle. 
Bends both right and left. Tool is case 
hardened, plated, with a plastic handle. 
Fits in your pockci. Complete instructions, 
illustrated brochure showing many things 
lo make. 

SOLD ONLY BY MML. MONEY BACK GUAR- 
.\NTEE. Four dollar bills will get you one, or 
send check or money order for just $3,98 

We |)rtv postage and hatuUing charges. 

VINKEMULDER TOOL CO. Dept. PS-113 

2223 EstdU Dr., S.E. Grand Rapids, Mich. 49506 



CATALOG OFFER 

Send me your fully illustrated 
color catalog of the complete 
line of Kirsten pipes and 
accessories. 




PIPE CO., INC. 



Dx 70526-PS-11 
Seattle, WA 96107 
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Unadorned 
power tools 
. . . they do 
the same job 
as tools costing up to 5 times aslnuch. 





We skipped the chrome to save you 
money . . . but we did not skip anything 
on performance. Actually, we skipped 
more than just chrome, we cut out every 
costly frill that wasn't absolutely needed. 

Our tools are not exactly 
flashy. We are the first to admit 
it. But in articles covering test 
results on AMT tools, written 
by leading publications such as 
Popular Science, our tools have 
been praised over and over 
again. In spite of their low prices, our 
tools are full scale and offer full perform- 
ance and precision. 

HERE'S HOW WE DO IT . . . First, we 
don't claim our tools should sell for five 
times the price! Just that our tools do 
the same job . . . with the same accu- 
racy, ease ahd speed . . . and will last at 
least as long. AMT tools cost less to make 
and are sold direct. They are bona fide 
quality power tools used by serious ama- 
teurs and professionals alike and if sold 
in retail stores would be much higher in 
price. We use no magic, let's be specific: 
SIMPLICITY . . . AMT tools are soundly 
engineered to eliminate every frill and 
gimmick — ^to minimize material and pro- 
duction costs. Machined parts are used 
only where they're needed. Unadorned cast 
iron and aluminum save you a fortune. 
DIRECT-FROM-FACTORY SAVINGS . . . 
You save a bundle, yet, we offer a double 
guarantee backed by a 45-year-old com- 
pany with millions of satisfied customers 
. . . and hundreds of orders pour in daily. 
LARGE VOLUME . . . Our own foundry and 
large mass production facilities plus large 
buying power all work to keep costs down. 
STANDARD PARTS . . . Our designs use 
standard hardware items wherever pos 
Q*>»*S sible. By avoiding custom- 
5^ made parts we pass on tre- 
^ Q V^S' mendous savings to you. 

If you are looking for power tools that 
perform like units costing many times our 
low prices, order today and you'll be one 
step closer to many hours of woodwork 
ing satisfaction. 



POWER SAW 



8" 



tilt arbor saw 
crosscuts, rips, 




mitres, cuts compound 
angles, dadoes, coves, 
moldings. Completely 
assembled with ground 
cast iron table, safety 
guard, splitter, mitre 
gauge. Less blade, 
motor. Rip fence for 
easier work alignment, $3.50"'add'l. Ball 
bearing model, $5.00 add'l. 
h.p. motor or larger, stand- 
ard blades, attachments. Wt. 

26 lbs., f.o.b. factory 

FREE OFFER, cabinet 
base plans, . . . with one 
piece of plywood, con- 
vert your $19.95 saw into 
a floor model with a huge 
27" X 24" top. Takes cabi- 
net rip fence, $4.50 add'l. 




„«1995 



I ij 



IIVMIVIIIIII r-TTTT 

"■'■'"iMllUlVl llln I 



i'lV'ii'll^H'l'lli'llQljl^MOC^Mflllli! 



TWO GUARANTEES 

10-DAY MONEY BACK GUARANTEE 

Try any of these power tools and com- 
pare it with any similar machine at any 
price. If not satisfied, return it for 
prompt, no questions asked refund. We 
pay the return shipping charges. 

laYR. FULL SERVICE GUARANTEE 

Any part or parts of these AMT power 
tools (except motor which carries a one 
year guarantee) which become inopera- 
tive for any reason within ten years 
after purchase date will be repaired or 
replaced by the factory with no cost to 
the purchaser other than postage. 

AMERICAN MACHINE & TOOL CO. 
4th & Spring St.» Royersford, Pa. 19468 




With 



Brand new ^ electric motor 

developing full 1 h.p. 17 lbs. 
(Purchased separately, $24.85). 
any AMT machine here. gg 



dJIIIIIIIIIilllllllllilililiillllllMlllllTlliniHBP*''^^ 



BUY DIRECT 

...USE THIS HANDY 
ORDER COUPON 
NOW 



AMERICAN MACHINE & TOOL CO., Dept. PSN3, Royersford, Pa. 19468 

Please send me the units checked. Payment in full enclosed $ or 

$3 deposit each item enclosed, balance C.O.D. I must be fully satisfied or will return 
unit within 10 days for full refund. No questions asked. 



□ 8" Power Saw at $19.95 □ 

B Standard Rip Fence at $3.50 
Long Cabinet Rip Fence at $4.50 □ 

□ Ball Bearing Spindle at $5.00 

□ Belt Sander at $19.95 □ 

□ Disc Sander Attachment at $7.95 n 

□ Mitre Gauge for Sander at $1.95 

□ Drill Press at $39.95 



Jointer Planer at $29.95 

□ Ball Bearing Spindle at $10.00 
Wood Shaper Kit at $19.95 

□ Opt. Hold Down Assembly at $2.95 
6" Swing 3' Lathe at $14.95 

12" Swing 4' Lathe at $29.95 

□ Face Plate $2.50 (either Lathe) 

□ Turning Chisels $5.95 (either Lathe) 



G.E. Motor □ $19.90 (with other item) □ $24.85 (purchased separately) 



Z NAME 



— ADDRESS . 
CITY . 



-STATE 



ZIP 



^iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiifiiiiiiiiiiiiiiiiiiiiinr? 



BELT SANDER 



A precision unit. 
It changes from 
horizontal to vertical in seconds. Heavy, 
sander includes 4" x 36" sanding belt. 

Uses Vs h.p. or lar- 
ger motor. V-pulley 
drive and multi-pur- 
pose drive spindle. 
Disc sander accessory, $7.95 
add'l. Mitre gauge, $1.95 
add'l. 15 lbs., f.o.b. factory 




$1995 



3' WOOD UTHE 



6" swing. 
Same precis- 
ion and speed as $40 units. Sturdy cast 
iron with tub- 
ular steel bed. 
Lever action 
tail stock, two- 
speed pulley, fits any motor. Set of 3 higji^ 
speed turning chisels, $5.95 
add'l. 4" face plate, $2.50 
add'l. 15 lbs., f.o.b. factory 




$1495 



4' WOOD UTHE 



12" swing. 
Industrial 

size, does the same job as $75 units. 
Tubular steel bed rails, screw action tail 

stock, three- 
jnfrjii' M speed pulley. 

Use any mo- 
3 high 



tor. 3 high 



speed turning chisels, $5.95 
add'l. 4" face plate, $2.50 
add'l. 30 lbs., f.o.b. factory 

JOINTER-PLANER V^:^^. 

and steel, precision ground adjustable 
tables. For planing. 
Joints, bevels. Rabbets 




52995 





adjustable 0° to 50° 
Steel knives, dual guards. Use any motor. 
Precision ball bearing indus-( 
trial model, $10.00 add'l. Wt. 
19 lbs., f.o.b. factory 

DRILL PRESS 

Precision 32" radial^ 
unit has standard fea- 
tures and many extras. 
Depth of throat up to 16". 
Head tilts and table stays 
level. Drills to center of a 
32" circle. All cast iron and 
steel. Takes standard motor. 
32 lbs., f.o.b. factory. 

WOOD SHAPER KIT 

coves, moldings, tongue and-groove joints, 
etc. Accurate cuts at high 
speeds. Sealed greased- 
for-life ball bearings. Less 
wood. Takes % h.p. motor 
or larger, standard cutters. 
Optional hold 
down assembly, $2.95 add'l. 
15 lbs., f.o.b. factory 



$3995 



Makes 
beads. 




$1995 
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die FREE 1074 i 

Heathkit eatalig-i 

courtesy of the world's largest " 
fraternity of electronic enthusiasts. ^ 




Pride of accomplishment. It begins in our design labs with 
the creation of new kit. It carries through to a cozy basement 
workshop where a customer's hand reaches to press the power 
button on a just-finished color television, digital calculator or 
home intrusion alarm. The inanimate device comes to life just 
like the assembly manual said it would. And at that moment 
another Heathkit builder feels the same thrill felt by the design 
engineer when he hit the switch on this piece of circuitry that 
up till then had worked only in his mind. 

The engineer will experience a similar "kick" once again 
— when he reads the handwritten letter that says: 

"Wow! You guys sure have great kits. Mine worked on the 
first try, with no hitches. Keep up the good work." 

The creative bond between Heath employees and Heathkit 
builders forms a proud fra- 
ternity. Ask around, there's 
probably a member in your 
neighborhood. 

The coupon below gets 
you your free 1974 Heathkit 
Catalog. Your first Heathkit 
project gets you into the club. 



Attention: U.S. Military 
Personnel in W. Germany: 

All Heathkit products and cat- 
alogs are available at your 
nearest Audio Club. 



Color TV 

Stereo & 4-Channei Equipment 

Amateur Communications Gear 

Home Protection Devices 

Auto Tune-up Instruments 

Calculators 

Electronic Organs 

Marine Electronics 

Educational Kits 

Service & Lab Instruments 



HEATHKIT ELECTRONIC CENTERS-ARIZ.: Phoenix: CALIF.: 
Anaheim, El Cerrilo, Los Angeles, Pomona, Redwood City, 
San Diego (La Mesa), Woodland Hills; COLO.: Denver; CONN.: 
Hartford (Avon); FLA.: Miami (Hialeah); GA.: Atlanta; ILL.: 
Chicago, Downers Grove; IND.: Indianapolis; KANSAS: Kan- 
sas City (Mission); MD.: Baltimore, Rockville; MASS.: Boston 
(Wellesley); MICH.: Detroit: MINN.: Minneapolis (Hopkins); 
MO.: St. Louis; N.J.: Fair Lawn; N.Y.: Bulfalo (Amherst), New 
York City, Jericho; L.I.: Rochester; OHIO: Cincinnati (Wood- 
lawn), Cleveland; PA.: Philadelphia, Pittsburgh; R.I.: Provi- 
dence (Warwick); TEXAS: Dallas, Houston; WASH.: Seattle; 
WIS.: Milwaukee. 



r" 



HEATH 



Heath Company, Dept. 16-11 
Benton Harbor, Michigan 49022 



Schlumberger 



□ Please send FREE Heathkit Catalog. 
Name 



Address- 



-State_ 



City 

'Mail order prices; F.O.B. factory. 



-Zip- 



CL-482 
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Now...the most enjoyable, 
do-it-yourself project of your 
life-a Schober Electronic Organ! 



You'll never reap 
greater reward, more 
fun and proud 
accomplishment, more 
benefit for the wliole 
family. than by 
assembling your own 
Schober Electronic Organ. 
You need no knowledge of electronics, woodwork 
or music. Schober's complete l<its and crystal- 
clear instructions show you - whoever you are. 
whatever your skill (or lack of it) — how to turn 
the hundreds of quality parts into one of the 
world's most beautiful, most musical organs, 
worth up to twice the cost of the kit. 

Five superb models, with kit prices from $500 
to around $2,000. each an authentic musical instru- 
ment actually superior to most you see in stores. 

Join the thousands of Schober Organ builder- 
owners who live in every state of the Union Often 
starting without technical or music skills, they 
have the time of their lives— first assembling, then 
learning to play the modern King of Instruments 
through our superlative instructions and playing 
courses. 

Get the full story FREE by mailing the coupon 
TODAY for the big Schober color catalog, with 
all the fascinating details! 



I The SPcAo^i Organ Corp., Dept. PS-69 
. 43 West 61st Street, New York, N. Y. 10023 



n Please send me Schober Organ Catalog. 
' □ Enclosed please find $1.00 for 12-inch L P. 
I record o( Schober Organ music 

■ NAME_ 

I ADDRESS .._ 

ICITY STATE ZIP_ 



Popular Science Plans 

380 Madison Avenue, New York, N.Y. 10017 



AY 



Enclosed is a total of $. 



.(check or money order). Please send 



me the Tales of a Master Mechanic $1.95 



Name. 



Street Address. 



Clty or Town_ 



-State- 



-Zip. 



J^M^ ^j£j<^ returns- | 
In a great book! i 

If you followed the fictional exploits of Gus \ 
Wilson in the pages of Popular Science, j 
now you can do so again — in a book. And | 
if you never met the wizard of the Model 
Garage, here's your chance to match wits 
with him as he solves puzzling automotive 
problems that often stumped lesser me- 
chanics. 

You get both good reading and useful 
information from this book, published by 
Popular Science. Entitled 7a/es of a Master 
Mechanic, It presents 47 of the all-time best 
Gus Wilson stories, each reprinted from 
the pages of the magazine. Every story 
revolves around a true-to-life car problem 
— one you might meet in your own car. 
What clues did Gus see that pointed to the 
right fix? Can you spot the same clues? 

TEST YOUR OWN KNOWLEDGE OF 
CARS by getting a copy of this book. A 
great value at only $1.95. Use the coupon. 





SPECIAL OCT. 15 - DEC. 31 ONLY! 



FREE!!! <37! 



With your order for the UNIMAT 5-in-1 IVIetal l\/lachine Shop 



UNIMAT changes In seconds from a 
precision lathe to vertical miller, drill 
press, surface grinder, polisher. 




precision lathe 



UNIMAT Is designed for the serious modelmaker, hobbyist and gun- 
smith who Is satisfied with nothing less than professional accuracy in 
everything he creates. More than 100,000 UNIMATS In use all over 
the world. 



This offer good from Oct. 15 thru 
Dec. 31 only. See your participa- 
ting dealer now. If he cannot sup- 
ply use handy order form to mail 
your order today. Prompt shipment. 



only 



$199 



50 



F.O.B. TENAFLY. N. J. 



DRILL PRESS 




VERTICAL 
MILLER 



POLISHER 



Now. from Oct. 15 thru Dec. 31 only, get a heavy duty 3-jaw chuck, that 
regularly sells for S37.95, FREE with your purchase of a complete 
UNIMAT, the bench machine shop every home mechanic or hobbyist 
wants to own. 

A wonderful Christmas gift for the model builder, the gunsmith and for 
any hobbyist who wants to make his own small metal, plastic or wood 
parts in a hurry. Famous self-powered UNIMAT, the precision lathe 
only 17" long, is also a vertical miller, drill press, surface grinder and 
polisher. Handles all machining operations Including threading and 
boring. Change from one operation to another in seconds. Buy your 
UNIMAT during this special promotion period from your nearest 
participating dealer, and get this versatile chuck that also serves as 
a milling bed vise. Precision ground and balanced, reversible jaws, 
accurate to .003". 

Use this coupon to send your order with check for immediate ship- 
ment. Order must be postmarked on or before Dec. 31, 1973. 

AMERICAN EOELSTAAL, INC./Dept AK-3/Tenafly, N. J. 07670 

Rush complete catalog and list of participating Dealers 
Here is my check (money order) tor $199.50 for a complete UNIMAT in its 
own carrying case. I understand I am to receive as a FREE bonus a 3-jaw 
Universal Lathe Chuck, that regularly sells lor $37.95. I further understand 
that UNIMAT carries a six month guarantee against defective parts and 
workmanship. (This special bonus offer expires Dec. 31, 1973) 

□ Charge my purchases through; 

Am. Exp. □ Diners Club □ Bank Americard □ Master Charge □ 

My Act. H is Expiration date 

Master charge Interbank (4 numbers over your name) 

Signature 



Name 

Address 

City State Zip 

n Here Is $2 for UNIMAT 44-pg. Handbook, "Miniature Machining Techniques" 



Radio Shack proof that Realistic 4-channel 
is for you . . . the price is unexpectedly low 




The sound is amazingly life-like. 4-channel puts you in the middle 
of the music for "you-are-there" realism. 

The heart of this system is our Realistic QA-621 
25-watt 4-channel amplifier. It has a built-in 
SQ decoder for great sound from discrete or 
matrixed sources. The extras are impressive, too 
— magnetic phono input, headphone jacks, 
sliding "Accu-Balance" controls, walnut wood 
enclosure. 

Our Solo -5 bookshelf speakers each have 
a 5" full range speaker housed In a walnut 
grain enclosure. Reg. 10.95 each. 

And our Realistic "48" changer features a factory 
mounted diamond-stylus ceramic cartridge & 
base, cueing lever, anti-skate adjustment. 
Reg. 39.95 

Get 'em all together at 13.75 off our "each" prices. 

Or buy the amplifier alone 7995 

# 31-4012 

Prices may vary at individual stores. 



Radio /haek 

,inri ALLIED RADIO STORES 
^ A TANDY CORPORATION COMPANY 
P. 0. Box 1052, Fort Wofth, Texas 76107 



Name - 



FREE 74 CATALOe ' ^ 

AT YOUR NEARBY STORE OR 
MAIL THIS COUPON 

ISO Pages Full Color! Hi Fi, CB. Kits, 
Recorders. Antennas. Parts. More! 

Apt d 



C'lv. 



-Slate. 



.ZIPL 



rr 



Buy and Hold U.S. Savings Bonds 




BUILD YOUR OWN 

GRANDFATHER CLOCK 

Save over 50% by builrtn,' vour own Rrand- 
tattler clock. Stately, strai Rht- »tded 
"AMERICAN CLASSIC" with beveled pint* 
Ktass sides. Narrow waist desi^-ns; "SPIRIT 
OF '76" with (me'y sculptured crown and 
brass-tipped pillars: or easy to huild. always 
popular "SPIRIT OF THE CENTURY." Our 
Kits are Red-i-Kut. serrx-assembled. hand- 
crafted of solid 'A" kiln-ilried mahoaany. 
cherry or walnut. Tubutar hell or West- 
minster rod chimes, fvlnvin^ moon dials 
painted by our own artists, and our own 
original Goddess Oiana or Lady Florentine 
pendulums. Gorgeous solid bronze dials 
with raised numerals and corners. Send 
$2.50 tor all three plans, plus description 
of hits and movements, as folks have (or 
more than ttlty y^ars. 

KUEMPEL CHIME CLOCK WORKS A STUDIO 
Route 3, Box 240:PS11 Eiwliior. Minnesota 



BUY YCDUR OWN 




KART 'MINI BIKE 



FRAIVIE 

for Ins (hin 



«15! i%i 



UP TO W IN COSTS . . 
NOW TOU CAN BUIIO, BUT OR MODIFY your own recreational nhlcle 
. . . Go Kart. Mini Bike or ATV . . el NEW LOW MICESI Gient new 
catalog includes hunilreds of FINEST QUAIITY U.S. made parts, kits 
and accessories. All welded Kart or Mini Bilie Frames only S I< 95 
(plus ship.). Catalog complete with plans, illustrations, 
pictures, diagrams & specifications only $1.00 post- 
paid. Rush coupon today! tCaiir m m ss iiki ti« 

!^w'^r KIT KAR, INC. DepLPSil 

'» -) 252 1 W. Burbjnt Blvd. Burhanli. Calif. 1 1 50^" 




Citj_ 



SILVO (BRAND NAME) TOOL CATALOG 
Thousands of 
exciting tool 
values! 



Thousondc of Exciting Toot 
Voluesl SlonUy, Millers 
Falls. Skil. Thor, W*n, 
Disiten, Wiss Welliow, 
Dremal. Sp«edy Sproyeri. 
Plumb, Huot, Konnady. 
Channollock, Port«r-Cabl«, 
Rockwell. Helios, Vise-Grip, Crncant, RIdgid and 
many other Nolionolly Advertised brands of Tools & 
Supplies. We ship Coost to Coast at prices Hard to 
Kco;. S'jnd $1 tor o.'r big 196 pag'_- too' cototog lode,'. 

SILVO HARDWARE CO. 

107 Walnut Si., PSD73 Phila., Pa. 1910i. 




HOW COLD DID IT GET? 



New Gift Idea 

MAXI-MINI 
THERMOMETER 



Shows present temperature and previous 
high and low. To reset just rotate the 
stem below. Beautiful red. while, blue 
case 2%" diameter. Usable from —50 to 
130°F Indoors or out. With mounting 
bracket. Money back guarantee. Thermom- 
eter =7410 postpaid S6.95 each, 3 for 
S16.95, N Y residents add sales tax. 

BROOKLYN THERMOMETER 
Dept. P-2 Farmingdale, N.Y. 11735 
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INTERNATIONAL'S 
MICROWAVE OVEN 




People on the go will welcome an oven 
that makes cooking chores a pleasure. 
Imagine a "piping hot" TV dinner (frozen) 
in 3Vz minutes' instead of 20 to 50 min- 
utes. Bake a potato in 5 minutes* instead 
of 60 minutes. Fry crisp bacon in 90 
seconds on a paper plate. Great for those 
leftovers. Countertop designed. Works on 
115 vac house circuit. Write for folder. 

*7/m0s are approximate 



INTERNATIONAL 




CRYSTAL MFQ. CO^ INC 

10 NO LEE • OKLA. CITV. OKLA. 73102 



FINISH CORNERS 

CUT MOULDING & TRIM WITH 

ANY ELECTRIC DRILL 

NO S50 ROUTER OR $6 BITS NEEDED! 




You don't have to buy an expensive Router to 
finisli comers, moulding l< trim. "ARCO" Cutters 
do the work at a fraction of the cost. Simply slip 
the Cutter's V*" shank in any drill and it's ready 
to produce! Dual Guides assure accurate cuts 
alone entire length fc width of workpiece. Cuts 
wood, plastics, soft metals. Quality-made in U.S.A. 
of hardened steel. These Cutters also fit <• work 
with all Electric Routers. 



No. G-3 PIECE CUnER SET 



ROMAN 
OGEE-CUmR 



No. 7-3 PIECE CUTTER SET 




CUTTER 



No. 15-4 PIECE RADIUS & BEVEL CUHER SET 

50 




UJUSTAILE 
■EVEl-CUTTEl 
cytf 43* bnilt 
from 



MDius cun»$ 

3 SIZES (or 

W, K.", V4'' 
Radiut Cuts. 



SPECIAL SAVING! 

Order all of above 3 Sets at 
our Special Money-Saving 
Price. No. 6715, total of 10 
Cutters, only 



$]395 



ADJUSTABLE DRILL-STOPS 

Now you can drill perfect, exact 
depth holes quickly, easily and 
automatically. Just slip the 
"Stop" on your drill bit and 
twist to tighten for desired 
depth. Eliminates guesswork, 
avoids costly errors. Use with 
Twist Drills & Masonry Bits. ^ 
2-PIECE SET has small : 
& large "Stops" 
for 1/18" to Ki" tOS9 1 
bits. No. 1500M ^■^ 



Ends 
Over- 
Drilling 




TKtM ft ovar 300 ettlcr ARCO Tools available at Hard- 
war* Depts. ovorywhtro, or ortfor direct on ao-d«y 
lllonoy •ack OiMranloo. 



MAIL THIS COUPON TODAY! 



I ARCO TOOLS. INC. , 

J Dept. PS-ll, 421 West 203rd St., N.Y., N.Y. 10034 I 
I Ship at once on your 20-day Money Back Guarantee: I 

I □ No. 6, 3-PIECE CUTTER SET $4.95 

I ■ No. 7, 3-PIECE CUnER SET 4.95 I 

I " No. 15, 4-PIECE CUTTER SET 6.50 

! □ No. 8715, AIL OF ABOVE 10 CUTTERS 13.95 | 

I □ No. 1S00M ADJUSTABLE DRILL-STOPS 2.59 



Nam*.. 



I 
I 
I 

I Address.. 

^ City 



a I enclose Check. M.O.— SHIP POSTPAID. 
(No C.O.D.'a) 



..SUtt.. 



.Zip.. 




FREE 



Booklet on 
everything you need to turn 
that VW Bus into a reliable and powerful 
hill climber and trailer puller for next to 
nothing. Over 1000 in service today!! 
Write: Hadley Chassis Engineering Dept. SP 
1778 Monrovia, Costa Mesa, Cal. 92627 



MOLDS « 



Book about Aluminum 
Molds with prices and 
production trade secrets 
direct from world's larg- 
est mold manufacturer. 



CONCRETE MACHINERY COMPANY. 




SEND 

$3.00 



p. 0. BOX B99 - HICKORY, N. C. 28601 



ST A I NED 
GLASS 

Si ndSO'^ for fascinating 
cataloe of kits, tools, 
ideas. Looks, and sup- 
plies. 

BIG STARTER KIT 
Only $12.95 ppd. 
WHIHEMORE, BOX 2065OE, HANOVER, MASS. 02339 




BASEMENT TOILET 

Flushes up to existing sewer or sep-lj 
tic tank by powerful, self-contained 
pump operated by normal water pres- 
sure. No digging up floors. Clog 
resistant, easily installed. Make base- 
ment into game room, den, apartment 
with private bath. Financing available. Dealer 
quiries invited. Write for free catalog. 

DOSS, Dept.J-26 , Box 10947, Houston, Tex. 77018 




100 SHOE STYLES FOR 

WIDE FEET 

and HIGH INSTEPS 
• 

EE to EEEEEEOnly 
Sizes 5 to 13 

Men only. Gituol, dresi, 
work thoas thot really 
fit. Top quollfy. pop - 
ulor prices. Money-bock 
guarantee. 

Write Today for 

FREE CATALOG SI^^EmII^B^ Not lold 

in jtorei 

(HITCHCOCK SHOES. INC.,Hincham 46-Jt Mass.OZOlSy 



FIND BURIED TREASURE 




B0X 10839, HOUSTON, TEX. 77018 



ALWAYS INCLUDE YOUR 
ZIP CODE WHEN ANSWERING ADS 



FIREPLACE FURNACE 

DOUBLUS HEAT OUTPUT 

Your blazing hearth looks cozy but 
most of the lieat goes up the chim- 
ney. It won't if you cradle your fire on the 
THERMOGRATE. Tills new C-shaped grate 
is welded from heavy steel tube that 
draws cool air in at the base and 
pours hot air out at the top. Easily 
installed, the TilERMOGRATE con 
verts your fireplace into a circulating air 
heater. Ideal for cabins, basement rec. 
/•.rf,/, <««»,•,■ rooms, emergency heating. Write: 

THERMOGRATE ENTERPRISES 
St lOMA LAME ST. PAtTL, MINN. 55117 





yoi''ii!'r^ yo(;R OWN 

No Money 
Down 

Siftrl In xpari'tline; build 
11 mont'y-tnaklnn full-Uiue 
bUfiliK'SN 111 your Karafie or 
t)as4-iii('iit. \Vc'll«iart you 
III bu.slnpss wHIi No Money 
Down, ^■o^lr eBrnlnitH faisily 
cover llu* low monltily payments. 
Htiari»r[itnic hawx l»an iniiKtrtant 
stTvlcc In any nelRliborhood or 
small lown— You ran earn $3 to 
$ti an hour Mhar|M>nlne hand, 
banrl or rirrular nawH. 

iVo Experience! No Selling 

The cafiy-to-op«rate Foley Saw Filer la automatlr— It tlocs 
the Job lor you. You can be dotuB business ttie day after you 
receive your machine. And with a naw ikllntt bUKlncHH 
customera will romc to you. No door to door 84>llinc! You are 
flupplylns aHPrvicc they need. If you'd like more Information 
about thla unique business opiwrlunlty, return coupon (no 
saleBoian will call) and we ll send you our fact-filled 

MONEY-MAKING BOOKLET 





Fol*y Manufacturing Co. 

1119-3Fol*v Bidg.. fiAlnnaapolis. Minn. 5S418 

Send lor FREE book on Money-Making 
facts about the sharpening business. 

NAME 

ADDRESS 

CITY STATE ZIP CODE 



I Here's my quarter. Send the catalog and 
I refund coupon. Dept. AL 




Take the PS Plans Catalog 
And Get a Refund Too 

Over 50 projects that you can build yourself. 
Send 250 today for the complete catalog, and 
we'll give you a 250 refund coupon good to- 
ward your plan order. Use the handy coupon 
above. 

Popular Science Plans 

380 Madison Ave., New York, N.Y. 10017 
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DISCOUNT BREAKTHROUGH ON FREE \ 

ACCORDIONS'^^ 



SA\ K Oth icuiil p::oci ol vomp.ir.iMc ac»;ordion> 
Buy direct from world's largest dealer. Over 40 mod- 
els for Student, Teacher. Professional. Electronic. ^ 
.Standard St Button Models— Amplifiers too! All Bi^ I 
Names. Try before you buy. Free accessories. E-^ | 
Terms. Trades. Lifetime Performance Policy. KREE I 
Color Cataloss/ Discount price list. Rush coupon. L 



Accordion Corp. olAnMrica—DsDt P-113 
5535 W. Bobnont Av«., Chicago, lli. I 



Send FREE accordion catalogs and discount ptices. 
Include special inlotmation checked: 



□ Accofdnn Ampliliets 
Name 

Address 

City 



□ Button Accordions 



60641 j 

I 
I 
I 



JState- 



-Zip- 




Your own doctor's prescription will be 
filled, or your present lenses duplicated. 

The latest fashions. All types of lenses avaifabio. 
Accuracy and perfect til absolutely guaranteed. 
SEND FOR FREE FAMILY CATALOG. TODAY! A 



Est 

1959 



PRISM OPTICAL 

Dept. P-106, 135 West 41st St., 



INC. 

N.Y., N.Y. 10036 



MINI - 3 WHEELER PLANS! 

Exciting NEW 3-whMl 
plant ravMl st«p- 
by-tt*p datailil 

vw ei*t *i.d mi 
KUSH $2 for pbns! 

(MOICArE TVM| 

TO. 

PLANS, P.O. Box 793. 0«pt. PS-II Fremont, Nebr. 6803S 




110 VOLT A. C. 
GENERATORS 

60 cycios. Finbalt drivon from cir or gas enjina. 
Operates T.V., refrigerators, radios, all power tools, 
projectors, P A. systems and fluorescent lights. Over 
12.000 in service. Guaranteed six months. ISOO watt 
$65.00 postpaid. SOOO watt $105.50 postpaid. Spe- 
cial X-IOOO watt talf -axcltad generator $85.00 postpaid. 

TOOL POWER' 

patent pendlns 
115 volts D.C. 5000'Watts, 50 amps from your car's 
alternator. GuarantMd 20 yMrs, Install in tan min- 
utes. Operates all power tools, electric motors up to 
2 h.p. Arc welding, fast battery charging. Any like 
device by any nam* is an infringement of our patent 
pending. All copiers ara notified. Be safe, buy from 
the inventor and developer. $25.00 postpaid. Attrac- 
tive dealer plan. 

VIRDEN PERIWA-BtLT CO. 
P.O. Boi 7160 PS 2821 Man. Amarlllo, Texas 79109 



■LISTEN IN' TO POLICE FIRE RADIO CALLS IN YOUR CAR! 



Worka with Afiv Car — I'ortable or 
Home Radiol Just Pluaft In — No wlr- 
InK — 3 minute tiookupl Swll<:h In- 
stanlly from reeular to All Police- 
Fire- Emergency — Commerclal-Taxl- 
cab-State-Ctty-Gov't J way aadto rall^ 
In Your Area. Dual — Hl-Low Bandit 

tunes 36-49 & 190-175 MHZ. Use 

^'.ve^^■w^u■rl'-arl.v^ Imp always worku: 

CFMn nidi V ^7 ml icai.h. en., .m.u 

tfl.nu uiskl pay poatman Stt.og plua COI> pstK. or 

Aunil ail.t^w for ppd. Del. tn USA. Complete, ready to use 
vviih irislrm-ilon.^. (Jne Year service Warranty — 10 Day 
Money Back Trial (If rtnd). Sold only Direct from factory. 
WESTERN RADIO, Dept. IPIll, KEARNEY, NE. US47 




CHECK IT OUT! 

There are more opportunities, products and services offered in the "Classified 
Opportunity Mart," immediately following this section. You may find just what 
you've been looking for. 



FOR EVERV I 
I 1VPE &SlZt 

AT et%. 



ii.F«MO«I_ AUTO 

M~«<'I'i TRUCK 
■ SPORT CAR 
A FARM 
^TRAILER 

iTRfMEMMOS SAtflMS! 

ur oi MOvi n to row 
. . . w»ni us TOD*r . . . 



Send for your FREE c.italotj' 



RELIABLE TIRE DIST 1109 Chestnut St Carxten.N I 08103 



FREE Big New 1974 Catalog 

1,600 Jokes, Tricks, Novelties 



Y «V| , S«nc] loajy for FREE World Famout caltlof of l%jfd. 
.--I. jrir' ' lo Qet novillici. taatsti. nobbisi. wont. KMnct, 
w^MUirT titctronici. mod a pfyetiadallc. lawelry. funi. tun- 
^^^r ^maaori, tifnaiavcri, banki. icheof-ofrica-srlltt fltmt. 
^ ' ^*'N.Pl<olo-optieal. motort/anflnat. auto/aiat Itami. booki. 

tnafftc a occult, barfalnt. iokai a incki. ale. No lelt^, 
>r^^^»i«ceti4r» Sand name a addrats to: JOHNSON- 
V^^- SMITH, t 'III Auto St.. Mt. Clafflera, Micl<. 4MM3 



An Atlas Body— In 7 Days 

my method ot DYNAMIC-TENSION starts 
giving you results that you can leel and your 
friends will nof/ce. Big, useful muscles. 
Gain pounds in weight where needed. Lose 
"pot belly." Send me your name and 
address for my 32-page book — FREE. 
CHARLES ATLAS, 115 East 23rd St., 
M New York, N.Y. 10010 Dept. 1 L 



ORDER FROM THE 
ONE-STOP CLOCK SHOP 






School Clock Kit Double Staapla 

Oak. Walnut. Clock Kit 
Cherr.V) i Cherry. 

Walftut. Maple I 

23 Fine Wood Kits & Finishes 
Full Size Patterns 
100 Different Clock Movements 
Selection of Hantis 
50 Different Dials 
Brass Hardware 
Hardwood Moldings 
Barometers ft Music Boxes 

Send 25o for .Vfw 
WO- page ralalog 



Concord 
Grand mother 
Clock Kit 

I Walnut. Cherry i 



CRAFT PRODUCTS 

Dept. 2, Elmhurst, III. 60126 



"BEAT THE- 



DICE TABLES 

Maki Dou|h . . . LIkt • "PRO" 
in all Ltgaliiad Cailnei 

Oigbli-Yaar-MtMy-lick-GatranlMl 

Place only S bels All numbers are in your Uvor . . 
including 7 . 2. 3. 4. 5. 6. 7. 8 9. 10. II. 12 . . . 

Yaa wia aviiy rail! 
Send SI loi details M. C. CORBIN CO. Oept MGPS-11 
" 0 Boi 869. Radio City Sta . N Y 100)9___ 




you have 
Q better idea... 



for a new product, or a wav to improve an old 
product, contact us - "tlia idaa pMpla". 

We will develop your idea, introduce it to industry, 
negotiate for a cash sale or royalty licensing' 

Send lor our FREE "Inventor's Information Kit". 
It has a special "Invention Record" form, an impor- 
tant brochure "Inventions-Their Development, Pro- 
tection i Marketing", and a Directory: "500 Corpore- 
tions Seeking New Product!" . lit also tells you wtiy 
we're known as "tfia idaa paopla" I 




RAYMOND LEE ORGANIZATION I 

230ParkAvenue, New York, N.Y 10017 2 
12121686-8500 | 
Yes, I'd like to find out how to take action on my ■ 
idea. Please send me your FREE "Inventor's Kit"A-l4 I 



Please PfinI 



J 



_ Name 
! Add less " 

' cn» stall rp~ 

^^SION CHICAGO GiNIVlt SUN I >>>llCISCO tOStllCIUS D«U>^J 



J 



SECRETS ENTRUSTED 
TO A FEW 




THERE are some things that can 
not be generally told — things you 
ought to know. Great truths are dan- 
gerous to some — but factors for per- 
sonal power and accomplishment in 
the hands of those who understand 
them. Behind the tales of the miracles 
and mysteries of the ancients, lie cen- 
turies of their secret probing into na- 
ture's laws — their amazing discoveries 
of the hidden processes of man's mind, 
and the mastery of life's problems. 
Once shrouded in mystery to avoid 
their destruction by mass fear and ig- 
norance, these facts remain a useful 
heritage for the thousands of men and 
women who privately use them in their 
homes today. 

THIS BOOK FREE 

The Rosicrucians (not a religious organiza- 
tion), an age-old brotherhood of learning, 
have preserved this secret wisdom in their 
archives for centuries. They notv invite you 
to share the practical helpfulness of their 
teachings. Write today for a free copy of the 
book, "The Mastery of Life." Within its 
pages may lie a new life of opportunity for 
you. Address: Scribe F.F.N. 

me ROSICRUCIANS 

(AMORC) 

San Jose California 95114, U.S.A. 

•— — —SEND THIS COUPON— — — 
I Scribe F.F.N. 

I The ROSICRUCIANS (AMORC) 
I San Jose, California 95114 

I Please send me the free book. The Mastery of 
I Life, which explains how I may learn to use my 
I faculties and powers of mind. 

I Name 

I Address 

City 

I PLEASE INCLUDE YOUR ZIP COOK 
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The World's Largest 
Consumer Electronics Catalog 

The world's Foremost consumer electronics 
catalog is yours for the asking! Over 25,000 
items . . . jampacked with illustrations aad 
descriptions of the very latest in Hi-Fi, CB, 
Tape recorders. Radios, Television, Elec- 
tronic Parts, Technical Publications. 



Your Complete Electronics Buying Guide 



Electronics For Home, Business, Industry 
PLUS The Latest in 4-Channel Stereo! 

LAFAYETTE 1 974 CATALOG 740 



Our 53rd Year 



MAIL 

THE 
COUPON 
TODAY 



Stores From Coast-to-Coast 

Lafayette Radio Electronics 
P.O. Box 10, Dept. 13113 

Syosset, L.L, N.Y. 11791 
Send For Your Free Lafayette Catalog Today! 



■ Send me the FREE 1974 Latayette Catalog 740 
I 

I Name 

I 
1 

I City SUte . 



Address 



Zip 



13113 I 

I 

I 

I 

I 

J. 




T I T A N I A; 

the Gem itone you read about , 
in The READER'S DIGEST [ 



MCE »>mANT DIAMONDS ; 



Mtrtliaulifulthan ' 



Uniet "Titania" 
ffenUf 1 to 5 
caratB. for your 
own r i n ST s, 
brooches, etc. 
Per Carat SIR 
ONLY . . *«' 




1 carat "Tltanla" set 
In a Masculine t>ox 
style 14 kt. mountinK. 
Complete «f< on 

ONLY ♦54-'™ 

WriU (or raEE HANDY RING SIZE CHART <, 120 PACK 
FULL COLOR JEWILRV CATALOQ. 



1 carat "TlUnla" Soli- 
taire set In a beautiful 
14 kt. sold mountLnir. 
Complete 
ONLY . . . 



$46.00 



Depf.PS 11, SU E«t 12 Si., New York, N.Y. 10009 



10 Day Monty- 
Back Qusrantce 

LAPIDARY CO. 



WIIVDWATCH S9995 
ANEMOMETER-WIND VAIUE^Z^ 

I i 

Neon lights in indoor indicator show wind speed and 
direction. Decorative indicator with gold dial in dark 
mahogany case. Designed for desk or wall mount. 
Outdoor instruments of durable aluminum with elec- 
trical parts enclosed in rigid vinyl housings. Easy to 
assemble and install. Attach directly to roof or pole. 
Comes with wire and materials for installation up to 
60 feet. Uses regular 120V AC. Unique low amp 
circuit assures absolute safety. A fascinating addi- 
tion to any home. Five years guarantee. 15 day trial. 
Satisfaction or money back. Only $22.95 postpaid. 

WINDWATCH ?c%''A„7.n,l"T.!;:.""7.VoS 




New 

cord-free remote advance- 

SONAR/MATIC 



Montage does it again- 
elifninates slide pro- 
jector's bothersome 
remote advance cord. 
Sonar/Matic, 
100% solid- 
' state, transmits 

and receives ultra- 
' high frequency sounds 
ttirougti the air. Receiver 
inserts into all Kodak projec- 
tor's remote control socket, 
advances slide tray when trans- 
mitter is squeezed- from as far as 50 feet away! 
$19.50. Available now at your Montage dealer, 
or write: Montage Productions, Inc. Dept. PSM-113 
9 Industrial Drive. Rutherford, N.J. 07070 





montage 
producaonsinc 



1 EARN $2000 

, V- 1 PER HOUR W — 
•"ja by assembling 




MINI- . 
- DOZER 



Build crawler tractor 
' for yourself or resale. 
7 hp. kit, $498.95. 12 hp. 
kit, S748.95. 20 attachments — loader, blade, 
mower, snowblower, garden implements. Send 
SI for "tell-all" brochure or $5 for Build- 
It-Yourself Plans ($. refunded on any purchase). 
Struck Corp., Dept.PSl 13, Cedarburg. Wis. 53012 



r-NV-E-N-T-O-R-S 

WE NEED INVENTIONS 

Sell your invention for cash— need money for patent?— 
Are tuchnical problems holding you back? Universal In- 
ventions has helped inventors all over the world — Just 
like yourself— why not you? Inventions provide thi- magic 
iprlng-board to sudden riches. REMEMBER, we either 
sell your Invention or pay vou a cash bonus. Write for 
details. 

UNIVERSAL INVENTIONS, Dapt. 12, Marion, Ohio 



JUOOSAyflTE 
JIU-JITSU 



THE GREATEST SELF. 
DEFENSE SYSTEM 
KNOWN TO MAN! 



Learn-A I- Home- Course 
reveals hundreds o! deadly self- 
defense secrets, which will en- ; 
able you to protect yourself (rom I 
any attacker! Easy to learn' 
FREE COLORFUL BROCHURE!! 
Send nnme, .uliln-ss iitKl nr^e to- 

UNIVERSAL. Dept. A 

BOX 39303 DETROIT. MICHIGAN 46239 




jrt Print Fop Profit 

. r ; Cards. Stittionery. Advertistnif. 




Cards. Stittionery, Advertising, 
labeiri, tickets, announcements. 
QSL cards, jrreetinK. sympathy . 
prayer cards, etc. >ittve money. 
Print for others, sood profit. 
Have home print shop. Fays for 
itself in a short time. Sold direct 
from factory. Easy rules sent. 
We supply everythiOK. Send 25c 
for catalog, KELtev PftESSCS. 
73-AG Marldon. Conn. 0C49O 



MAIL TH I S Kolooy Proosos Dopt. 73-AG 
COUPON TODAY Morldon, Conn. OMSO 

I enclose 2Rc nend biir catalofr and free iiampleit. 

Name . 

Addresat ^ 

City _ State _ . „ . Zip . 
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MAKES 
BIG 
BEDROOMS 
OUT OF 
LITTLE 
ONES 



This combination unit contains all the bedroom 
and study furniture any youngster will ever need, 
and more than most of them have, and does it in 
the floor space of a single bed. 
The unit contains a bed, large desk with many 
drawers, two dressers, two bookcases, peg board 
with shelves, hidden storage areas, study light, 
etc. The half rail swings open to simplify making 
the bed. 

The entire unit is built up of component parts 
and is very easily taken apart for moving to an- 
other location. Normal tools and material are all 
that is required for its construction. 

For complete plans and material list send $5.00 to 

JAYMAX CO. 
101 Garden St Dept S Kelso, Wash. 98626 




Build This 
All-Wooden 
Clock 



Complete plans for bulld- 
inp tills unique clock. 100'; 
wood. All movinp parts vis- 
able. No special tools re- 
rjiUred. Separate hour, min- 
iitf . ami Hecond hands, weight driven, keeps 
perfect time. May be mounted in large grand- 
father case fir dlspla>ed on pedestal or shelf. 
A simple project for the wooilwork hobbyist or 
clock enthusiast. Plans only, .S4.00 plus 50c 
handlinK. R. D. Thomas. 1412 Drumcliffe Rd., 
Winston Salem, N. C. 2710.'5 



MAKE $12 AN HOUR AT HOME 



Let Me Prove It To You FREE! 

I'll show you how Plastic Laminating 
lit home, spare time, can Kive you as 
much as $12 each hour you operate. Table- 
top machine sets up anywhere. Kasy. Fun. 
No experience needed. We furnish every- 
thinK. We'll even help flnance you. Nn 
))ou.se-lo-house selUnB. No salesman will call 



WARNER, Dapt. L-3-CM, 1512 Jinii, Chicago, IL bCG26 




"'^^21 OPERATOR. 



$99951 



• RADIO CONTROLLED from car fronsmittcr or woll 
swircH • SAFETY night ond doy ycor 'round • SE- 
CURITY door locks tight when closed • CONVENIENCE 
in cor control any wcolhcr • LIGHTING garage lights 
automaticolly • VERSATILE fits oil lifting type wood, 
metal or fiberglass doors sectional and 1 -piece • EASY 
HOME INSTALLATION in just 2-3 hours • SAVE up to 
SCo direct foctory purchosc ond PP or UPS home delivery 
• GUARANTEED one year • FRET ' -rhurc 
HELPMATE Equipment Co., Bor 51PS-24 Boroda, Ml 49101 



HOW TO GET RICH 



lhi\i- .Mill <-\<>i tliiitiK-lii MiH'iutin;; a 
littl.- iiiiiil »n>\tr hn>iiie>»'' i.f viMir "luti. 
Tlicip is no other liiwlness llki' tnall nr- 
'U*i-. Start nn a sluK-MtrinK in >(mu ?*imn 
tiiiit' an'l tiiitki' a lurtunp fast. It stiikes 
likt> a txitt 'It llKhtninK! MilUniis reail 
,vniir a<l aUi\ :iUil<lHMly yu are rmaiuiHil 
ultli casli i-riifrs from all iner ilie eouii 
ir.\. MOIIK MONKV In CO iIu.vh than .vmii 
''iiiil'l fiini in a llfefinirl Let us help yoii 
stiirtiHl. 'I'm rwflie a free iMwik ami 
rMiiijplrte ilctntN Iuhi 1)11 «ut ihi" otiuiion 
sin'I mall fo: 

Moil Order Associates, Inc., Dept. 535, Montvale, NJ. 07645 

Name _ 

Address _ 

City State Zip . . 





^'You can have the 
perfect money-making 
business- 
part time or full time" 



— Fnncit von Schmder, President 

Perfect because with Von Schrader Detergers you pro- 
vide a service everybody needs: on-location cleaning 
of carpeting, upholstery and walls. Perfect because 
every home and building are potential customers— 
with repeat orders. Your business keeps growing. 
Perfect because the equipment you use is the 
finest; proven to clean quickly, completely, pro- 
fessionally. And so easy to operate you need no 
special skills. (1) Von Schrader Carpet CNaterger gives 
deep-level cleaning to carpeting; (2) Von Schrader Up- 
holstery Deterger cleans fabrics and synthetics beauti- 
fully; (3) Von Schrader Wall Oeterger cleans walls (and 
ceilings) five times faster than by hand. 

Perfect because you can start with one Deterger. Then, as your business 

grows, add the other two and thus offer a complete cleaning service. Perfect 
ecause you are the boss, own your equipment, work your own hours. Perfect 
because there are no fees, royalties, contracts, or franchise payments. 

Perfect because your investment is so small you'll find it hard to believe. 
And perfect because we help you every step of the way, just as we've helped 
thousands of other men to financial independence for almost 40 years. 
For details (without obligation) send coupon. 




CARPET DETERQER UPHOLSTERY DETERGER WALL DETERQER 

Free booklet gives you full Information. Get the facts about your future In on-loca- 
tion cleaning. See how well Von Schrader Detergers are built, how easy they operate. Read how 
other Associates became financially independent, how we help you every step of the way. 
Extra! Special 
Raeordad Maaaag* trom 
Francia von Sehradar 
to you Includad,^ ^ 



39 years of helping people earn good money 




11114 Place, Racine, Wisconsin 63403 
Please send complete infonnation on Von Schrader Detergers 

Name 

Address 

City 



I 
I 



state 



Zip 



EVER STUCK FOR A NUT? 
NEVER HAPPEN AGAIN WITH ... A RAD REPAIR KIT. 





HANDYMEN, HOBBYISTS AND HOUSEWIVES 

Custom make your own rivets, txilts. screws, nuts, shims 
and plugs with the easy-to-use Radtn^ Repair Kit, a 
thermoplastic that forms strong, permanent, non- 
corrosive and non-toxic fasteners in seconds. Perfect for 
home, auto or camping repairs. "1101 Uses" kit 
contains; 14 assorted Rad rods, enough for more than 
85 rivets; an assortment of 14 Rad nuts and a heating 
iron with a special head for custom forming work. Only 
$6.98 per kit prepaid with check or money order New 
Jersey residents add 5% sales tax. 

RADIATiON TECHNOLOGY, INC. 
Dept. P.S., Box 185, Rockaway, N. J. 07866 



serial 



World's greatest fun tool . . . 




AMT lathes do the same work 
as lathes costing up to 
3 times as much. 



... 6 INCH X 3 FOOT WOOD LAfHE 



2 GUARANTEES 

10-DAY MONEY BACK GUARANTEE 

Try any of these power tools and 
compare it with any similar ma- 
chine at any price. If not satis- 
fied, return it for prompt, no 
questions asked refund! We pay 
the return shipping charges. 
10-YR. FULL SERVICE GUARANTEE 
Any part or parts of these AMT 
power tools (except motor which 
carries a one-year guarantee) 
which become inoperative for 
any reason within ten years after 
purchase date will be repaired 
or replaced by the factory with 
no cost to the purchaser other 
than postage. 

American Machine & Tool Co. 
Fourth and Spring Streets 
Royersford. Pa. 19468 



l#| VV A lathe is a useful tool for many projects. 
I But unlike most tools, there is a special kind 

" " of fun just using it and watching the shape 

change as your work progresses. It's a great experience! 

The AMT 3' wood lathe shown above has a 6" swing. It can 
be used for wood and plastics up to 23" long. The same pre- 
cision and speed as units costing up to $40.00 and more; it 

is made of sturdy cast iron 
with a tubular steel bed. It 
features a lever action tail 
stock, ball cup thrust center 
and positive drive spurcenter. 
Takes any 1750 rpm motor. 
3 high speed turning chisels, 
$5.95 add'l. 4" faceplate for 
turning bowls, etc., $2.50 
add'l. Ship. wt. 15 lbs. Price 
is f.o.b. factory. 
NO MAGIC. We don't claim our 
lathes should sell for 3 times 
the price . . . just that these 
lathes do the same job, with 
the same accuracy, ease and 
speed and will last as long. 
HOW DO WE DO IT? AMT lathes 
are soundly engineered to 
eliminate every cost that is 
not absolutely needed . . . without cutting performance! We use 
standard hardware items to avoid custom parts. Volume buy- 
ing and our own foundry and mass production facilities all 
work to keep costs down. These savings are passed on to you. 
DIRECT FACTORY SAVINGS. You Save a bundle, yet we offer a 
double guarantee backed by a 45 year old company with mil- 
lions of satisfied customers. Hundreds of orders pour in daily.- 

shipped with every AMT lathe. This fully 
illustrated 16-page booklet, "ABC's of 
Lathe Turning," includes step by step instructions by the 
nation's leading hobby writers. It starts you on your way to 
enjoying this most satisfying hobby! 




9-*- 



FREE BOOKLET 



dJIIIIIIIIilllllllllllllllllllllllllllllllllllll 

~ AMERICAN MACHINE & TOOL CO. 

— Dept PSN3L, Royersford, Pa. 19468 

Please send n^e the units checked. Payment in full 

enclosed $ or $3 deposit each item 

enclosed, balance CO D. I must be fully satisfied or 
an will return unit within 10 days for full refund. No ques 
tions asked. 

□ 6" Swing 3' Lathe at $14.95 □ Turning Chisels 

□ 12" Swing 4' Lathe at $29.95 $5.95 (any Lathe) 
^ □ Deluxe Ball Bearing, 12" Swing 4' Lathe at $39.95 
S n Face Plate $2.50 (any Lathe above) 
^ □ Speed changer at $14.95 
^ n G.E. Motor (With other item) at $19.90 

□ G.E. Motor (purchased separately) at $24.85 

— NAME 



ADDRESS- 
CITY- 



12 inch X 4 foot Wood Lathe. $9095 

4' lathe with a 12" swing. Industrial size. "w 
Does the same work as models costing up to $90. Has 
tubular steel bed rails with dual point suspension for 
easier operation. Screw action tail stock, three speed 
pulley. A full 36" between centers. Large graduated 
T-rest assembly. Takes any 1750 rpm motor. 3 high 
speed turning chisels, $5.95 add'l. 4" faceplate forturn- 
ing bowls, etc., $2.50 add'l. Ship. wt. 30 lbs. Price is 
f.o.b. factory. 




$3995 

Rugged y^" 



Deluxe Ball Bearing Lathe A full 

size, precision 4' wood turning lathe with 
a 12" swing similar to the lathe above, 
diam. head stock spindle with y^" heavy duty, double 

sealed, lubricated for life ball 

«^ bearings. 3 high speed turning 
•«W2^ "H chisels, $5.95 add'l. 4" face- 
m ^\ plate, $2.50 add'l. Ship. wt. 
» 30 lbs. Price is f.o.b. factory. 



$1495 



.STATE- 



.21 P- 



^IIIMIIIIIIIIIIIIIIIMIIIIIIIIIMIIIIIIMIIIIIF 




Speed Changer. This optional speed 

changer is available for those who need 
extra slow turning speeds for heavy work pieces with 
diameters over 9". Speed variations down to one fifth 

motor speed. It can be 
used with any belt-driven 
lathe. Heavy duty bronze 
bearings, floating belt ten- 
ii ~ ' \ iT'^^^'^ device, multiple posi- 

^ " tion motor mount. Fully 

machined 3 step pulley 
(4"-3"-2") with 3" drive 
pulley. Ship. wrt. 7 lbs. 
Price is f.o.b. factory. 




$1990 



Brand New *^ Motor. Developing fun 

1 h.p.; 1750 rpm. Designed for 
any of the above lathes. Price applies when 
purchased with any tool in this ad. (If pur- 
chased separately, $24.85). Ship. wt. 17 lbs. 
Price is f.o.b. factory. 




180 I POPULAR SCIENCE 



Ci 



ANTIQUE CLOCKS FROM KITS 



NO GLUING — NO PAINTING 
LONG LASTING PLASTIC 
— COMPLETE INSTRUCTIONS 
GREAT GIFT FOR THAT 
MECHANICALLY MINDED YOUNGSTER 
(DON'T FORGBT CHRISTMAS.) 

At left, the original ont' handed clock as described 
I in Poi'LLAii SciEvcic in April 1972. And at right is 
tile new spring powered version. Both feature ex- 
clusive snap togetlier design that eliminates the 
gluing common in plastic models. And they both 
keep time like it was hundreds of years ago. Add 
a little yesteryear for only $6.50. 

i^' CALDWELL INDUSTRIES 

'-^-^ BOX 170 LULING. 

TEXAS 7«S4S 





AMERICA'S LEADING 
SPORTS KIT-CAR 

BUILD YOUR OWN BRADLEY GT. . . IT'S EASY! 



A beautifully styled build-it-yoursell sports body kit 
designed lor easy, fast assembly on a stock VW 
chassis No welding, body work or special tools 
required Comprehensive kits mclude all parts, 
hardware, nuts & bolls & lull instruction manual 
Dynamically designed body is pre finished m 50 
lustrous colors The Bradley GT resembles a VW only 



m respect to its economy and reliability The stock 
VW engme gives surprising perlormance and 
handling because of the Bradley GT aerodynamic 
body design, reduced weight and lower center ol 
gravity A truly complete automobile with heater, 
defroster, optional air conditioning, etc. With a stock 
VW engine the Bradley GT will cruise at 80 m p h. at 
26 miles per gallon 




For full Information, full 
brochure, send S2.00 to: 



color poster and i 



^ BRADLEY AUTOMOTIVE 



Dept. PS11, 7669 Washington Ave. So., 
Edina. Mn. S5435 



Poster, Brochure and 
Complete Info. ($2 00) 



Assembly Manual 
($7 00) 



ADDRESS. 
CITY 



.STATE. 



.ZIP. 



HOME PHONE ( 

BUSINESS PHONE (. 



free 

1974 

Olson^ 

CATALOG 




A superstore of electronics 
at your fingertips 

• Stereo / 4-Channel Sound Systems 

• Tape Recorders and Accessories 

• Radios • Phonos • Kits • Amateur 
and Shortwave Gear • Citizens Band 

• Antennas • Police/Fire VHF-UHF 
Radios • Electronic Calculators and 
Timepieces • Security • Test Equip- 
ment • 1000 s of Parts, Tubes, Bat- 
teries, Wire, Hardware 

Exclusive TELEDYNE and OLSON 
Audio Products 



Oteon 

,0, ,^eelec..on,cs.n yo 

the VALUE leader since 1931 




Olson electronics Dept KN 
260 S. Forge St., Akron, Ohio 44327 

□ Send me my FREE 1974 Olson 
Catalog (Please Print) 



Name 
Street _ 
City 



Apt 



State 



- Zip 



□ Send an Olson Catalog to my friend 

Name Apt. 

Street-. ._ _ 

. State Zip 



I City 



I 



OPPORTUNITY MART 



A-1 CHRISTMAS GIFTS 

l?NIQirE~ Excltlnit Gift Ideas i Oc. 
Zodiac. Box 2006. La Mesa. Califor- 
nia 92041. 



NEW Psychedelic Ball Radio for the 
Young Set. Solid State Guaranteerl 
Only S9.88. CataloK with Order. B&M 
Gifts. Rt. 1, Glenoma. Washlnitton 
38 336. 

SPARE SPEC lets you road fine 
print when you forget your glasses. 
Credit card size, carry in wallet. .$1.00. 
Nancy Powers. 441 Fifth Avenue. In- 
dlalantlc. Florida 3 2903 . 

GIFT Catalog Free plus Bonus Of- 
fer. Mariners Trading Post. PS. 275 
Summit Street. Norwood. New Jersey 
07648 . 

FRESH California Fruit Gift Packs 
-Sent Anywhere in U..S. Direct from 
Farmers Market. Inexpensive. Fast De- 
livery. Send for Drochure. Larry's. 
^S^^LdlL' Davis. Cali fornia _9561 6. 

KITES! Quality Action Stvles! Bro- 
chure 10c. Hutchinson. PSll. 83 Trc- 
mont. Barre. Vermont 05641. 

2 AUTO SUPPLIES & 
EQUIPMENT 



FANTASTIC New Spark PluK In- 
stallation Tool. .Save Those Burnt - 
Fingers, Only $2.00 Postpaid. J J 
Mfg., Box .j265. Lincoln. Nebraska 
68505. 

ALTERNATOR Generator. lie- 
builder's Course: includes Touting 
St Test Equipment: Write: Hc<lt-- 
lund Engineermg. P.O. Hon 2137. 
.'^epulveda. Calif. !n343. 



SIMPLE Instructions - Turn Auto 
Generator into 12\Mc to ILTVae con- 
verter - 34.00 - Build: tool speed con- 
trol - Light Dimmer - Phase Adder - 
drill reversing switch - $1.50 each. 
DanRan. Box D. Reno. Nevada j(n506. 

RING-Valve Job while ilrivini;. S».'>ii 
postDaid. (Two— $12.00 1 . . . Estab- 
lished 1951 . . . Resuitb Gitarantecd!' 
Motaloy. GrHntham 5. I'ennsvlvaniii 
17027. 

CAPACITIVE DI.SCIIARGE IGNI 
TIONS. DISCOUNTED. liodgers. Son 
I PS I, Box 3383. Anaheim. Califurnin 
92803. 

NO-WELD TOWBAR. E-Z Plans — 
$3.00. HUSKY Enterprises. P. O. Bo\ 
13404. Spokane. Washington 9II213. 

WHEEL BALANCERS 

S Mo4«ls — Bubble t Susptnsion 

$14.95to$29.95 

For wh««la with center tinh-- 
up to 0" In dta. AlAo Saai<. 
all V.W.'K. lipnaiilt. PpiiL'fo:- 
Cliro«n 4c amall truck». 
Send fur daialluit Inlurmaiioit 
mnd IllastratlonK. aM ^lSK.dn 

JACOBSEN MANUFACTURING 

p. O. Box ei43PS 15029 Pacific Hwy. 1« 



ALTERNATOR. Generator. Starter 
rebuilding parts Ijelow wholesale. For 
catalog send $1.00 to: G. C. Alterna- 
tor, P. O. l;ox 113 1. Rcsc'a. Califor- 
nia 91335. _ 

THEFTPROOF Ifour Carl Free De- 
tails. P-ProducU. 3121 Rendalo. Rich- 
mond. Virginia 2322^1. _ 

CAPACITIVE Discharge" Ignitions. 
Guaranteed!! Includes C. D. Conv. 
Switch. $19.95. Autotronics. I Beck 
Road, Arlington, Massachusetts 
02174 . 

AUTO-TRONIC THEFT GUARI3 " is 
an electronic deactivator for cars 
and trucks. Prevents theft by mak- 
ing it impossible to Jump starter, 
"not wiring ignition", common tech- 
niques of theft. Easily installed. 
Satisfaction Guaranteed. $6.95 post- 
paid. VEGAS Enterprises. 607 81st 
Street, North Bergen. New Jersey 
07047. 

SENSATIONAL WINCH OR HOIST 

12 Volt: size— loaf of 
bread. Lifts 1 ton. 
pulls to 2 ton up 25% 
grade. $89.95 and up. 
Reversible, self-locking. 
Complete with cable, 
wiring. Catalog — 50f 
SUPERWINCH, INC., DEPT. PS 
Danielson, Conn. 06239 / 203/774-1456 



Guarantawl 1 year. 

hook, switch and 



CLASSIFIED ADS $1.95 per word, per insertion, pay- 
able in advance. Minimum 10 words. First word in cap- 
ital letters, rest of ad upper & lower case. Additional cap 
words, 70C per word extra. All cap headline or white 
space. $10.80 per line. CLASSIFIED-DISPLAY ADS 
SI 55 per inch, per month. Complete details on request. 

CLOSING DATE for the January issue (on sale 
December 27) is November 9. Send classified orders to 
M. C. Ansbro, Classified Adv. Mgr., Popular Science, 
380 Madison Ave., New York, N. Y. 10017. Advertisers 
using a P.O. Box number must furnish complete name and 
street address for our records. 




THIS WAS WItirTF.V KS. 
i'Hrl.M.I.V FOR THK MO- 
iOltlN*; Pl Bl.lr. NOW. Voii 
call Itmtw ill! alMWl llir RADI- 
.\1X)U: Ihprmnit'iil . prfsmirr 
Hvxfcni. Hnll-fri'PKi-, rutliiuf- 
IfJtklntf. :in(l the KEfOVEHV 
SVHTKM. S.WK VOSKY ulilh' 
k<.,>|i)nir >-otir ( fJOI.INC .SVS. 
TKM Kimrkllnir flrwn. tihv.iyt. 
SatitfitetloN Gutti^nttrrtt. 
Svm\ S-J.IM) lo 



4 MOTORCYCLES. 
BICYCLES & SUPPUES 



RADIATOR CARE 
Box S47, WhIHier, Calif. 90602 



STOP AUTO THEFT. Electronic De- 
activat'Jr installed in minutes provides 
maximum security. Protects against 
keys, jumping, 'hot wiring'. .$6.95 
p:>stpaid. Alex Moore. Box 2151 
PSAll. Nipawin. Saskatchewan. .SOE 
lEO. _ _ 

l°P to 31'; Saving on Gas Bills. 
The (OUiKTl'NE 2 'Sec Through 
.Spar). I'luij" tl:t precision instrximent 
which sho-.vs you the gas burning right 
inside the cylinder. Permits non-me- 
t-liaiiical *nr owner lo easily adjust 
carb: rorrci t mixture, rliagnose engine 
faults as rtccitrately us any expert. 
('hc«*ks any gas o|>eratC(I I.C. engine, 
niito, tr.irU. motor-cycle, snou mobile 
or niarine. For bro«-hure write; O.W.A. 
Distribtitf.rs, llox 632. Oak Ilidgos. 
Ontarif». Cnnada. 

STOP Auto Theft. Electronic Auto 
(luarii I'r.>ler-tur for ,\utomol>ile». Only 
S6.9."> — GLiarantcotl! King PrfMlucts. 
Route =2 Box 198, Central City. 
Kentucky 12330. 

Al'TO-GUARD Prevents Theft Elec- 
tronically. .Simple to Install! For Cars 
and Trucks. Only .$7.95 Guaranteed:: 
Dept. ll'Mll. Henderson Enterprises. 
3115 .Stonewall. Houston. Texas 
77020. 

3 AUTO TRAILERS » 
CAMPERS 

CAMPER auxiliary battery complete 
parts kits. Detail do it yourself in- 
structions. Other RV electrical an- 
swers books. Details: GILENGCO. Box 
91. Ridgccrest. California 93555. 



CABOVEU Campers & pick-up cov- 
ers for compact & standard trucks. 
I G & 20 Trailers. Huild and save. 
Liirge scale plans and full-size pat- 
terns with written Sc pictorial instruc- 
tions. Complete accessory and alumi- 
num covering kits. Free literature. 
Olen L.. 9152PS Rosecrans, Bellflow- 
or. California 90706. 



Orlgiiul aqulp. typa poly, now avail. | 
tn aux. tanks for pickups. Incraase ' 
■aa capacity 40 gals. Easy 1 hour | 
Installation— complataiy hiddm — ■ 
no body work nacasaary. Lat truck ■ 
diacounts pay for tanks. ' 

PICKUP EQUIPMENT COMPANY, INC. I 

P. 0. toi 76M Dept. PS-11 ■ 

Waco, Texas 74710 ' 

Call Tell Frss 800-433-I3U I 



BICYCLE PARTS CATALOG. Cold 
mine for hard to get foreign and do- 
mestic parts, tools and accessories. 
.Send $2.00 for this big SVixll inch 
160 page catalog. Refundable if not 
completely satisfied. Wheel Goods. 
Dept. K. 2737 Hennepin. Minneapolis, 
Minnesota 55408. 

ELECTRIC Drive for Bicycles. Avail- 
able materials, simple tools. Scale 
drawings and instructions. $4.00. 
Scientific Devices. 438 S. W. 25th 
Terrace. Ft. Lauderdale. Florida 
:i331?. 

MAKE Your Bicycle Electric. Plans - 
.$2.9 1. Kielian. 130 Drake. .South San 
Francisco. Calif. 94080. 




Eaiy to Build PLANS 
AND INSTRUCTIONS for 




(iO KART 
MINI BIKE 
THREE WHEELER 
THREE WHEELER 

A.T.V. 
MINI CAR 
PEDAL BOAT 
12' SAIL BOAT 
SAIL BOARD 
PONTOON BOAT 
U'-HYOROPLANE 
2 People MINI JEEP 
SNOWMOBILE 

SLEIGH 



S2.00 
$2.00 
$2.00 

$9.00 
$3.00 
$4.00 
$4.00 
$2.00 
$1.00 
$2.00 
$3.00 

$3.00 



MINI VEHICLES PLANS 
Dspl. A, P.O. lai n 
ChsiT. N.Y. mil 




ELECTRIC Bicycle. Ride all day for 
nickel. Complete plans S2.00. Electro. 
Box 27203. Indianapolis. Indiana 
16227. 

ILLUSTRATED Catalog 25c. Parts 
and Accessories. Custom or Stock. 
For Most Makes and Models. Motor- 
cycle Supply, Box 159S, Falrbury. II- 
linois 61739. 

GO-KART - MINI-BIKE Plans. Easy 
to Follow. SAVE MONEY. Build Your 
Own. Go-Kart plan $2.00. Mini-Bike 
plan S2.00. Both plans .$3.00. GUAR- 
ANTEED. RWM .Sales. P. O. Box 660- 
A2, Belleville. Illinois 62222. 

1973 BICYCLE PARTS CATAL06 

Ki.r 1-.1-5-10 !<iiee<l 
■20" tu 27" Bicycles 
.Vluatciu' or Professional 
# .Xccc-wittries 
9 Itcpiacement Parts 
% C^nversiun Kits 
9 Kfpalr BoiJks 
« flcar Kstlu Charts 
?l Refundable with %5 order. 

ACTION ACCESSORIES 
l«i li, Liserpaal, N. T. liOM 

4A SNOWMOBILES 

SNOWMOBILE SURPLUS. All new 
no damage. Late model. Tachometers 
$14.95. 780 Salsbun- drivers $30. 
910 Salburv drivers $40. HD Tillot- 
son Carbs $12.95. Starter for JLO 
Single $10.95, Starter for Twins in- 
cluding Kawasaki $21.95. Solenoid 
S2.90. rectifier $3.90, Cables .50. 
Money back if not satisfied. All prices 
are prepaid cont. U.S. Surplus City. 
Dept. PS. 4802 Nicollet, Minneapo- 
lis. Minnesota 55409. 



KIDS' SNOWMOBILE $75. Rotary 
Lawn Mower Engine Powered. Track 
from Used Snow tire treads. E-Z- 
Plans $5.95. Information 35c refund- 
able. Albar Sales-PSll. RR Box 386. 
Yarmouth. Maine 04096. 

5 A VIA TION 

ALL About Ballooning. Handbook 
$3.00. Aerostat, Box 141. Long Sault. 
Ontario. Canada. KOC IPO. 

BUILD - One-Man Jet Helicopter. 
Easy, inexpensive. Detailed Plana. 
Drawings- $5.00. Bellcraft, Box 7153- 
A, Baltimore, Mao'land 21218. 

AIRBOAT Propeller. Engines. Hubs. 
Mounts, Supplies. Corvalr. V-W Con- 
versions, Removable Airdrives. Cata- 
log $1.00. Banks - Maxwell. Box 
3301G. Ft. Worth. Texas 76105. 

HANG GUDER, Self-Soar, Skysurf: 
Free Information Kit. Service to Stu- 
dents. Instructors. Business. All Top 
Plans Available: Books Too. Sample 
LOW tt SLOW Magazine, $1. Send to 
SELF-SOAR Association. Box 1860. 
Santa Monica. California 90406. 



CONVERT rO JET POUfER 



NEW BREAKTHRU IN SHALL JET-ENOrNE OeSK3Nt 
KW» YOUR OLIDCR. SMALL PLANE. HCUCOmn. 
HANG GLIDEB HOVEBCTAFT. KC tLtO, »OAT, • OO-KART. 



MiONWtr Nfw j£T' *LL On*) ME It 
MWIVEL *T ITS POnXt" SIMPLICITY PUtM 
BUtTO* STAHTIMG f»taiR-Mf CONTf»OL 
lOON ThMOTTLIABlC. !>Af e WLlAaLE.CCO 
LO&CAUT CLEAM CNHAOST MO SMO«C NO 
VISIBLE »l.*M< 11 t rj lS IMRUSIS WT - 




i DCMT-VOUHMLP JCT CMOMK 

I CONSinuCTIOM MTS AM) AStCM- 

I SLED JETS naCf «] DISCOUNT COUTOW ON 

[8tKC t> ] „, BOOK OMOa-} JCT USES •! 

~f^\. HANOeOOK IWITM PtOIQt 

aiAPNs oOMtn cuHvts oiAcnAus cow- 

PARiSONTUOTMEnATS SMALLHCLlCO^TEA 
Llf'CU»»v£A»J0ULi[>CI«»OlWl* •"00<UW» 
* CATA'^OG LIST 



OS^MS JET ENG. CONSTRUCTION PLANS 



ni'«':'i 

E All Gr ENGINEERING CO. 



18518 E 50 BROADWAY. CARDS NA, CAL! 



HANG GLIDERS. Proven rogallo de- 
sign. Plans — $.ri.OO. Kits. Accessories. 
Complete Kites. Compare quality and 
I)rice before vou buv. Free-Flight Sys- 
tems. 10730 Whiteoak Granada Hills. 
California 91344. 

HELlCOlTEli kits. VW powered.'ln- 
llight photos and information .SOe. 
Drawings $5. Weilage Helicopters. Box 
1267. Redwood Cltv. California 
9 1061. 



5A 



HOVERCRAFT 



HOVERCRAFT plans all sizes, 
types, tested designs. Photos, infor- 
mation $1.00. Universal Hovercraft. 
2611 182nd Place. Redondo Beach. 
California 90278 . 

PltACTICAL Guide for Homebuilt 
Hovercraft. $5.00. Build 15 hp hover- 
craft that planes 400 pounds. Plans. 
.S6.00. Palmer Aerosystems. P. O. Box 
1891P1 1. Coral Gables .Jjorida 3J134. 

HOVERLOG '73 - Most Complete 
Hovercraft Catalog Available. JLO En- 
gines. Multi-Wing Fans. Plans. Kits. 
"Hoverbugs". Complete Catalog $2.00. 
Venture, Dept. 116. Box 5273. Akron. 
Ohio 44313. 

6 ASTRONAUTICS 

ANTIGRAVITY DEVICE. Brochure 
Husned Free. aGu, ^^x :iuD:i-i'.>. 
Bartlesville. Oklahoma 7 |003. 

FLY YOtR OWN MOUEL ROCKETS 
NOW! Watch em scream up and away 
from your own electric launch system 
— as high as 25U0 feet on a pillar of 
safe, solld-propellant power. Track 
'em by featherweight instruments, re- 
cover 'em by 'chute, fly "em again and 
again! Realism and adventure — you 
can even shoot pictures from up there, 
stills and movies, with featherweight 
cameras! Lift off right now with a 
big. full-color Rocket Catalog — over 
80 real grabbers — Just 25c from ES- 
TES INDUSTRIES. Dept. 3Q. Penrose. 
Color a do 8124 0. 

MODEL ROCKETRY SURPRISE 
PACK: Three Fantastic Assortments of 
Components for Designing and Build- 
ing Custom Rockets. BEGINNER 
PACK: $4.50 value: $2.29. MASTER 
PACK: $11.00 value: $4.89. AD- 
VANCED PACK: $27.00 value: $9.89. 
Color Catalog - 25c. AVI. Astroport. 
Mineral Point. Wise. 53565. 
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ROCKETS and Payloada. Informa- 
tion 25c. KZ Laboratories, P. O. Box 
8519, Pittsburgh, Pennsylvania 15220. 

7 BOATS. INBOARD & 
OUTBOARD MOTORS 

BUAT plani^Fuinsiie Patterns. 
Frame Kits witli step by step nrit- 
ten and pictorial instructions especial- 
ly for amateurs. Easy to build. Send 
jl.OU for Huge 100 Page illustrated 
ratalog. Over 125 modern designs 
from 8' to 49': Includes Sail, Jets, 
inboards. Outboards, Cruisers, House- 
boats, Hot Boats. Catamarans, Hy- 
dros. Also available — "Boat Build- 
ing With Plywood" Hard cover — 
219 pages $7.50. Glen L., 9152 SP 
Rosecrans, BellHower, California 
110706. 

BOAT KITS PLANS AND PAT- 
TERNS — FRAME KITS. Worlds 
largest catalog. Over 300 top designs 
from 7-77' in plywood, ferro cement 
and fiberglass. Sailboau include: 
Windmill, Snipe, Motor Sailers, Tri- 
marans, Catamarans. Powerboats in- 
clude: Cruisers, Houseboats. Deep 
V's, Fishn* ski. Runabouts, Hydro- 
planes, Canoes, Kayaks, inboards, out- 
boards. Send $1.00 for large catalog 
or $2 00 for catalog plus "Boat 
Builders Guide". Clark Craft, 16-S 
Aqua Lane. Tonawanda. New York 
14150. 

FIBERGLASS BUILDERS MATErI. 
ALS. Lowest factory prices in cloth, 
matt, roving, resm, epoxy, foam, 
nails, fittings. Send $1.00 for litera- 
ture (refundable) or $2.00 for litera- 
ture plus booklet on Moldmaking and 
"How to Fiberglass". Clark Craft, 16- 
Sl Aqua Lane, lonawanda. New York 
14150. 

FREE Catalogue, Plans, Patterns: 
Canoes, Sailing Canoes, Kayaks, 14- 
17' Trailable Cruising Sailboats. 
Quicksilver, 255B, Shamrock Boule- 
vard, V enice , Florida 33595. 

CANOE KITS 
Molded Fiberglass 




ELECTROPLATING EQUIP. 

Portabia Platers, Supplias & "Know-How." 
Build your own tanks for Nlck«l, Chrome, 
etc. Eaty'to<lntUII PVC linen. Rectifier 
componentf — all tlm. Schematic part* 
lists, formulas. operatInK Instructions for 
nil platlns. Guar, to save 25%-75r, . ftom» 
wnnti u«p<i units for sale. 

Send for FBCK details. 

PLATERS SERVICE CO. 

1511-vi CsiMraiua Los Ans*let S0023 



ELECTRONIC COMPONENTS. Draft- 
ing Supplies. Tools, Laboratory 
Supplies. Electronic Kits. Catalog 25c 
Refundable. WESTERN, Bo.\ 2581. EI 
Cajon. California 92021. 

11 DO-IT-YOURSELF 

LOCKSMITHING Supplies WholiT 

sale Buyers Guide $1.00. Despubs. Bo.\ 
22005R. Phoenix. Arizona 85028. 

ELECTRONIC Fire Alarm plugs in! 
ElTlcient protection safeguards life 
and property. Portable wherever 
needed. Sensor alerts everyone. Pav- 
llck Associates, Box 90509-A, Mll- 
waukee. Wisconsin 53202. 

llOOKl^ 

Tfeel/t will MiMai simKit tiiv. T 

STeP OUT Of YOUKSEIF with o NCW fiQur.l 
Trim woiillin. wilt>M( ony .ffort. CoMfoflt oitd 
Mvpwli lagging fiwid.l Impfovvi potlurt, r«- 
duc.l bock fottgiM. Mod. ot •louiciz.d <otlen 

wilh Vb1cro-rau.o«ri. fili 26" lo Sa'rir^ 

JUST S4.98 GUAKANTSeo! /^J5^^' 

AmericoMail ^-SB± 

MPt l>s.n 1004 RINGWOOD ROAD, MiHENir. Ill 60010 

BUILD NEW FRE HEATING - Light- 
ing Powerful - Perpetual Unit. ( De- 
vice). Wouldn't cost penny to run. 
For full Instruction - $10.00 M.O. 
M.S. Research, P. O. Box 23812. Oak- 
land, California 94623. 
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Wood Canvas, 
- Free Catalog. 
Trailcraft, Inc., Box 6062, Concordia, 
Kansas 66901. 

MARINE Engines, conversions, 
parts, equipment. Catalog Free! 
Stokes Marine Industries. Coldwa- 
ter, Michigan 49036. 

FIBERGLASS, Resin. Foam, Brass, 
bronze screws. Prepaid, no tax. Boat 
plans Catalog 25c. Stiles, 11-S Man- 
lua HU ., New Jersey 0805 1. 

BOAT Kits. Molded Fiberglass. Save 
money — assemble yourself. Factory 
molded sections bond Into one-piece 
craft. 20 models — 14' to 32' Cruisers. 
Runabouts, Sailboats. Accessories, mo- 
tors, trailers. Easy terms. Free cata- 
log. Luger, Dept. AC-73, 3800 West 
Highway 13. Burnsville, Minnesota 
35337. _ _ 

KAYAKS, Canoes, Plans, KiU. Fin- 
ished Craft, Books. Free Details. Out 
door Sports, Box 1213PS, Tuscaloosa. 
Alabama 35401. 

NEW 1973 Outboards . . . Top 
Brands 6 H.P. $288 ... 18 $418 . . . 
40 $565 ... 50 $728 ... 65 Electric 
$958 ... 85 Electric $1,098 . . . 
All Sizes . . . Scott-McCuUoch Parts 
. . . Handling 50c . . . Electra Marine. 
610 Merrick Road, Ljnbrook, New 
York 11563. 

HioiiUl'LANE Plans. Competition 
C-D Stock Outboard Hulls. $4.95 Each. 
Also. 3" = Ft. Model Hydroplane 
Plans, $4.50 Each. Reld, Box 564. 
Charlton City. Massachus etts 01508 . 

TWIN Engine Airboat. Portable Air- 
drives. Alrboat Plans, $5.00. Hover- 
craft Plans, $5.00. Kits, Engines. 
Propellers, Supplies. Catalog $2.00. 
Arrowcraft-P S, Pearland, Tex as 77581 . 

KAYAK KITS -"Molded Fiberglas - 
Wood. Canvas. Parts precut. Com- 
plete kits $39.95 up. Free Literature. 
Dedham Kayaks. Dept. PSl. Box 207. 
W . Lynn. M as sachusetts 01905. 

CANOES. Kaivaks. Duckboats. Inflat- 
ables. Kits and Complete. Widest Se- 
lection in U.S. Special Xmas Sale! 
Free Catalog. Sceptercraft. Box 967. 
CorvalUs. Oregon 97330. 

FIBERGLASSING? Complete In- 
structions! "Craftsmans Fiberglass 
Manual" Onlv $2.00 Postpaid! Edryn 
Corporation, Box 537-SE. Cocoa 
Eeach, Florida 32931. 

9 ELECTRICAL 
SUPPUES & EQUIPMENT 

REPAIR Motors! Generators! Bat- 
teries! Details! Modem, Box 7266. 
Kansas City. Missouri 64113. 

ELECTROPLATE 

Methods, Fonnulas, Otagrams, b Supplies I 
NEW imisnurH) manual *m ^ 

ma WFORMATION 
KIT ONLY <U5 

QREW Box 8 

BouriMinaii. HL 60914 

YOUR SATISFACTION GUARANTEED!" 




Use Ihe fabu/ous 
Bric-Uold Kit lo mats-produce Indlvlduil 
bricks or lleldslones from low-cosl 
plaster ot Parit ...Ihen "lay Ihe brick" 
iust as a stonemason would, to 
cover a wall, make a room dliider, 
fireplace or planter, etc. 

Wliat an idea! You make individual plaster cf Paris briclcs 
or tieldstoiies in n-sislli molds Each piece is only v*" 
to Vi" ttiick , , can tie installed on any surface with 
amazing speed and ease Instructions show how to mass 
produce briclis or stones, the right adhesive to use. how 
to pre-color plaster for realistic red-and-black bricks, 
"used brick" effect, fieidstones in natural colors, etc 
Or palfll for even taster results 

Choose from tint styles: OECOKATOII (OK Faikliiill 
MICK KIT (makes 16 bricks at a time including end-brick 
trim, size 2" x 7" x v.") . . lOHAII HICK KIT (makes 
16 long, narrow bricks at a time, sue fVj" x 9H" x y«") 
. . . or brand new FIELDSTONE KIT (makes 12 different, 
irregularly shaped stones for random arrangethents, sizes 
2" to 9" X Vi"), Order the REGUUR Bric-Mold Kit. any 
style, for just S3. 96 each plus 50( shipping; or the 
DELUXE KIT (contains twice as many molds, all same 
style - cuts molding time in hall) for just $6 98 each 
plus 50< shipping Plaster not included N Y residents 
add your local tax Canada residents send postal money 
order only Renealtr t« ipsclfy STYLE y«i watt! 

BRIC-MOLD 

Dept. PS- 16 

70 Jenisalem Ave., Hicksville, N. Y. 11B01 

D«aler Inquiries Invited 



1400 CATALOGS Listed and De- 
scribed. Sources for EVERYTHING Im- 
aginable. $2.00. MASTERLOG. Box 
24413-D, Oakland, Ca lifornia 94623 . 

CONVERT mower engines into air 
compressors. Write: .Showalter, Box 
I09B. Abilene, Kansas 67410. 



PORTUlf ELECTBIC POWER 

tj'J.LP i_M [jV,\ ! :o ..,,■! 
pidr; ifom uiM pdrt^ anj ouf 
PLANS Also PLANS 
AVAILABLE !or ALT POWER 
110 volt pc*-e( on your car 
■.men? TWIN JET outboard 
moIO' lor small boats ,ini] 
LI L BASS BOAT Sens tor 
foniplt-te INFO PACKET on 
an D^ans irelundaOlel ELECTRIC 
POWER PLANT unowr' Plans $5 m<l 

B-UR-O Co 34161-B Coast Hwy 
Dept GY. Dana Point, Calil 92629 




DO it Yourself Non-glare Glass. 
For Information send $5.00 to: HDM. 
1837 Yale Drive. Clearwater. Florida 
33515. 

PERPETUAL - Machine You Can 
Build and Solve Energ>' Shortage. 
Full Instructions - $10.00 M.O. - Kos- 
mon" Company. P. O. Box 68. Vlc- 

t orla. B.C.. Canada . 

" ELECTROPLATING. Complete Text- 
book. All metals. Plate metallic-non- 
metalllc items. $7.00. Guaranteed. 
Details Free. Tropic House. Box 95P, 
Pal m B ay. Florida 32905. 

CONVERT TV to 6-It. wide screen! 
B&W.'Color. Do-lt- Yourself - Easy! 
Kit. instructions, lens. $12.95 ppd. 
Free illustrated details. Macrocoma. 
PS-11. Washington Crossing, Pennsyl- 
vania 18977. 

CATAMARAN 45 foot fiberglass 
hulls - info. $1.00 - Int. Cat.. FOB 
16185. Tampa. Florida 33617. 



SAVE! BUILD your own 
POWER TOOLS 



MHAt PARTS KITS AT 
FACTORY DISCOUNT PRICIS 

• lO-in. TILT/ARBOR SAW 

• 6.in. BELT SANDER 

• SPINDLE SHARER 
■ 9-in. TILT/TABLE SAW 

• l8-ill. BANOSAW • 12-ln. BANOSAW 

• COMB. DRILL PRESS-LATHE , 

SAVE 

$50 

01 MOIE 

Kits from $19.99 to $51.99 
Featured In Popular Science, 
Mechanix llluttrated. Sold for 27' years. 
Thousands in use. Satislaction guaranteed. 
Send $2 each for Plant (itate tools wanted). 
Catalog Included. Or, send 2St lor Catalog! 

GILUOM lUIFG. CO. 
Dept. PST-1 1 , St. Charles, Mo. 63301 




PLANS Willi it 


)00 


FULL-SIZE i 
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WATER NOW TO 0 

WATER $1. 
WATER w,., 
WATER " • ' • 


RILl >00* 
E « W E I I" 

00op4 

■ C 1 1 • ■ 

■ i 1 1 0 


DE E PROC K CO. 
OPELI K A, A LA.3seoi 



Graatast Advanea in 
Soldaring SInca Elactrleity. 

CORDLESS 
INDUSTRIAL 
SOLDERING IRON. 



Ideal 
Christmas 
Gift. 




a Completely 

Portable, 
a Heats in 5 sec 
a Recharges 

automatically 

on Its own stand, 
a Solders up to 

1 50 joints per charge, 
a New working freedom anywhere 
— SHOP — LAB — IN THE FIELD . . . 

#7500 Kit Includes cordless soldering 
iron, nne tip. automatic llOVAC re- 
charging stand and instruction book- 
let .. . $19.95 post paid. No. C.O.D.s 

ACCESSORIES 

=7585 Automobile charger for 

cordless iron $4.95 

=7545 Fine replacement tip , $2.50 
=7535 General Purpose tip . $2.50 
= 7546 Heavy Duty, high temp. 
Tip $2.50 

ALARM COMPONENT DIST., Dept. PS 
33 Nm Hinn Am., Milford, Conn. 06460 



BARN 8'xl2' Utility with loft! De- 
tailed plans with material list. Only 
$2.50 — Guaranteed! Order Today! 
JaBar. Dept. 3F11. 1448W Strasburg, 
W est Chester, Pennsylvania 19380. 

BUILD METAL BIRD FEEDER 
IN 10 Minutes from Home Discards! 
Plans $1. Ronel Company, Box 12629- 
S. Dallas. Texas 75225. 

FREE! Burglar, Fire Alarm Catalog. 
Silmar. 113 SW 57th Avenue, Miami. 
Florida 33144. 



PUMP 

DRAIN . IRRIGATE 
CIRCULATE • SPRAY 

Heavy. duty rustproof ball 
bearing pump.Stainless 

shalt.l HP1200GPH60' high 

or 3000 GPH 25'well. 5200GPH max.l V," in. 
l"out. Belt or direct drive. Use 14 HPor larger. 
Voney Dack gua'jntee P pd cash wiih order $14.iS 
LABAWCO Box 35,BelleMea(l,N.J. 08502 




BURGLAR-Fire Alarm Supplies 
and Information. Free Catalog. Pro- 
tecto Alarm Sales, Box 357, Birch 
Run, Michigan 48415. 

11A CONSTRUCTION 
PLANS. BLUEPRINTS 

TRANSISTOR Coin Finder Plans and 
Instructions $3.00. Simple to Build. 
Metco, Box 246JS, Marion. Connectl- 
cut 06444. 

GARAGE Original Design Plans 
$5.00. Box 18. Austerlitz, New York 
12017. 

12 HOME CRAFTSMAN 

1400 CATALOGS Usted and De- 
scribed. Sources for EVERYTHING Im- 
aginable. $2.00. MASTERLOG, Box 
24413-E, Oakland, California 94623. 

BRIAR Blocka for Smoking Pipes. 
Pimor, Box 59211, Chicago. Illinois 
60659. 

"CABINETMAKING Made Easy" — 
"Making Formica Brand Laminate 
Counter Tops". Two excellent guides 
let you build kitchen cabinets and 
"tops" like professionals. Extraordi- 
nary guides bring master craftsmen's 
short-cut methods. Satisfaction guar, 
anteed. Write: Japs, 126-L Seventh 
North. Hopldns, Miimesota 55343. 

FREE: New handicrafts catalog. 
Supreme Handicrafts. Box 395-PS, 
Sioux Falls , South Dakota 57101. 

WALNUT Bowls, Legs, Round Pic- 
ture Frames, Gun-Stocks. Lumiier, 
Moulding. Midland Walnut, Box 262. 
S avannah, Mi s souri 6448 5. 

ROLLTOP Trestle Desk. Assemble 
yourself. Kit includes Hardware. 
$49.95 pi>d. Details: Andy's Wood- 
shed, Dept. PS, 630 North Grant, 
.Stockton, California 95202. 

ORNAMENTAL IRON WORK. Beau- 
tiful scrolls with inexpensive profes- 
sional bender. Modular segments. De- 
tails tree. Fuchslln, Box 472, Wood- 
land. California 95695^ 

FOUNDRYETTE 2400 F. IVa to 50 
lbs. capacity. Circular 25c. Kansas 
City Specialties, Box 193, Middleton, 
Wisconsin 53562. 

SEE ATTACHALL - Super-Motor- 
Arbor ad under "Machinery, Tools, 
Supplies." 

•CABINETS For The Home" — 
Build your own cabinets and counter 
tops with this guide from a profes- 
sional In the field. Write; Tucker, 
1717 Hollandale Road, Richmond, 
Virginia 23229. 

WOODWORKERS Patterns Designed 
for Definite Sales Possibilities. Ji;>u0 
Project Catalog 50c. Walters. 207P 
French. Utlca. New York 13502. 

HEADQUARTERS for Swiss Musi- 
cal Movements. Catalog 50c. Wal- 
ters. 207PS French. Utica. New York 
13502. 

WOOD — Domestic and Imported 
Hardwoods. 3500 Items! Clock, musi- 
cal instrument kits. Tools . . . discount 
prices. Hard-to-flnd hardware. 144 
page catalog. SOc. Craftsman, Dept. 
BX-113. 2729 Mary. Chicago, Illinois 
60608. 
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TOOLS & 
MACHINERY 



END Mills. Lathe milling attach- 
ments. Information. Milling, Box 73. 
Cedar Rapids, Iowa 52406. 

SMALL Foundry Furnace, Supplies, 
Free Literature. Pyramid Products. 
Dept. M, 3736 South 7th Avenue, 
Phoenix. Arizona 85041. 

COMPLETE 4" Metal Cutting Lathe 
$89.50. Machined parts kits less mo- 
tor and accessories $29.50. Talg. 
Dept. P, 15048 Proctor, Industry, 
California 9 1746^ 

TOOLS. Metal, Woodworking, Shop, 
Power. Hand, LATHES and Accessor- 
ies. Catalog $1.00 Refundable. Tools 
Unlimited. Inc., Box 7PS, Brentwood, 
New York 11717. 
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KWICK POWER FOR TOOLS 

no volU U.C. 3000 watU 
anywhere from any vehicle ij?" - " 
wltb au altt-rnaiur. liisUills ■ 
permaneDtly In Ifi mlouteB. ' 
Operate heavy duty uws, 
drills. llsfaU. beaten & 
many tuore a.c, devlcei. Arc 
wflO. i'liar»£f uutii'ilcB. [ 

Will not barm alternutor. 
tl4.9S ^itpuid. clteclc or 
money order. S16.95 with Voltajie 
ln( Lite. Batld It youraelf plana for the atwvo 
unit. S3.0U. 

AUTO QUICK 
•700 114th Avenue North 
Champlin, Minn. SS316 




FINEST Tools-Catalog SOc-Wood- 
carvers Supply. 3112 West 28th 
Street. Minneapolis. Minnesota 55416, 

ASSORTMENTS. Nuts. Bolts. 
.Screws. List 25c coin. Nutty Com- 
pany. Box 1576 SMSP. Fairfield. Con- 
n ecticut 06430. 

MAXIMAT, Unimat Lathes. Metals. 
Micrometers. Catalogue 50c. Industrinl 
$2.00. Campbell l PS i . 1424 Barclay. 
Springfield. O hio 45505. 

BANDSAW BLADE. Welded to fit 
your saw. Metal or Wood, Competi- 
tive prices. Self-addressed envelope 
brings Free brochure. Thomas Parker. 
R4. B735. Sonor a. California 95370. 

■ATTACHALL". the engineered 
threadless super-motor-arbor holds 33 
different turnin»i-tvpe tools to frac- 
tional TP Motor - I Va" shaft i . 
Changes tools in seconds. It's even 
for professionals! Maites super-mini- 
home-workshop. Send $2.50 postpaid. 
Price includes 25c Catalogue listing 
attachments, other inexpensive criti- 
cal tools. Money Back Guarantee. Buy 
Attachall. We'll sell cheapest used 
motor U.S.A. Shopaider Tool Com- 
pany. 233S11 East 77th .Street. New 
York 10021 




Popular Mechan- 
ics said: 

"Handiest Tool 
You Can Have 
in Your Shop" 

It sands, grindi, 
pollshH, »harp< 
eni. It'i iMftable. 
Use with any */4 
hp motor. Model 
165. Factory di- 
rect spM^ial. 



'26'': 



QuIhSaml 



les* 

motor 

(Ulit-r tools available. 

2". 4", 6" aanders. 
hackaaw. 



ARCO MFG. CO. 

P.O. Box 817, Grmnd Forki. N. Oak. 58201 
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REWIND car generator for 110 
V.A.C. power plant. Plans $2.00. R. 
.Schmauss. 1228 E. Cass .St.. Tampa. 
Florida 33602. 

STEAM Engine Kits Catalog- 
Hand-book. $1.00. licliable indus- 
tries. New l>altimorc, Mtciiigan 
48047. 

HOW to Convert gasoline engines 
into steam power engines. .Send $3.00 
for complete detailed information to; 
Steam Power. Star Route. Box 2.^. 
Green Leaf. Oregon 97445. 

7 7 BURGLAR ALARMS, 
HOME PROTECTION 



ALARM Kits. Free Details. Tasha 
Security Systems, H. O. Box 71)44, 
Kansas City. Missouri 64129. 

COMPACT Fire Alarm for Home, 
Factory, Temperatures over 135' ac- 
tivates piercing alarm. Plugs into any 
standard outlet. Truly low-cost, posi- 
tive protection. Guaranteed. $9.95, 
Alarmco, 2707 Lucinda, Perry, Iowa 
50220, 

■BliRGLARPROOF" your Home 
Door Loclfs, Eliminate the possibility 
of 'Plastic Card" entry. Simple. Ef- 
lective. Send One Dollar to LAMP- 
LIGHTER, 573 Keep, Elgin, Illinois 
60120. 

BURGLAR-PROOF YOUR HOL.SE' 
Treasury, Intelligence Expert's Mod- 
ernized "Home Security Manual" dem- 
onstrates economical do-it-yourself 
savings!! Guaranteed, FREE informa- 
tion, Sullivan House. Department 
28-N, 2402 South 222nd, Seattle 
98188. 

18 CAMERAS & PHOTO 
SUPPLIES 



ANTIQUE CAMERAS - Shwayder 
pays cash. 2335 E. Lincoln. Birming- 
ham. Mich i gan 4800 8. 

FREE! Free! Bargain Book — Cen- 
tral Camera Co,, Dept, 4111. 203 S, 
Wabash, Chicago. Illinois 60604, 



79 MOTION PICTURES 

SUPER 8MM, 16MM, 8MM Silent 
and Sound Film Classics. Free Cata- 
log, Niles, 1019-PS South .Michigan. 
South Bend, Indiana 4661 8, 

FREE! 64-page catalog, H-16mm 
film, supplies, processing equipment. 
Superior, 442-448 N. Wells. Chicago. 
Illinois 60610. 

175-FT. 8MM CLASSIC FILM 
SAMPLER . . . only Sl.Ofi, Highlights 
from comedy, adventure and history 
from the heyday of the silents! See 
Chaplin, Laurel & Hardy, Fairbanks, 
Keystone Kops. Gish, Pickford, Chan- 
ey, the first Indianapolis 500 and 
more. Order today . . , specifly Stan- 
dard or Super 8, Free catalog. Black- 
hawk Films, 691 Eastin-Phelan Bldg.. 
Davenport. Iowa 52808. 

8MM - SUPER 8 - 16MM MOV- 
IES! Biggest Selection! Lowest Prices! 
Free Catalog! Cinema Eight. Box PS, 
Chester. Connecticut 06412, 

FREE Catalogues, 5.000, 8-16MM 
Films. International-.S Films, Green- 
vale. New York 11548, 

BREAK into TV-News, Cameramen 
- News Reporters - experts tell you 
how! Contacts-Addresses, send $1,00. 
Network News, Box 9515, Minneapo- 
lis, Minnesota 5 5407. 

16MM FAMOUS Classics, Illustrat- 
ed catalog 25c, Manbeck Pictures. 
362 1-S Wakonda Drive, Des Moines. 
Iowa 50321, 

UNUSUAL movie supplies. Free cir- 
cular, Esoh, 47th Holly. Kansas City, 
Missouri 64112. 

79^1 COLOR SLIDES 

3 5MM COLOR SLIDE SAMPLER. 
, . . 20 fascinating 2" x 2" . . . 
only $1, Free catalog. Hundreds of 
sets , , , travel, circus, wildlife, flow- 
ers, railroad, war, etc. Order now. 
Blackhawk Films, 692 Eastin-Phelan 
Bldg., Dav enpor t. Iow a 52808. 

ASTRONOMY — Space — Under- 
water Slides Catalog 25c. fmRE, Box 
608, Dana Point, California 92629, 

35MM COLOR Slides. 10.671 - In- 
dividually Sold. Described Encyclo- 
pedia - Catalog 10c. Wolfe World- 
wide, Dept, 16-113, Los Angeles. Cali- 
fornia 90025. 

20 PHOTO FINISHING. 
PHOTOCOPIES. ETC. 

CAMERA FANS! Expert photolln- 
ishing by one of Country's largest 
labs at lowest prices. Fast Service 
and free "Foto-Fan" stamps you 
quickly redeem for valuable Photo 
.Supplies. HMM Kodachrome $1.29; 
8 Exp. Kodacolor $1.79; 35MM Koda- 
chrome. 20 Slides $1.39; 8 Exp. 
Black White 69c, Satisfaction guar- 
anteed. Send exposed film or request 
free mailers, complete i*rice List and 
Gift Catalog, Direct Mail Photo. Box 
8352-PS, Pittsburgh, Pa. 15218. 



FREE Information!! Receive Inter- 
esting, Valuable Minerals Monthly! 
Write todav! Mineral of Month Club, 
Box 487P6, Yucaipa, California 92399, 
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HOBBIES & 
COLLECTIONS 



CHESS-by-Phone, Free Dialing, 
Chess Unlimited, Box 531, Hillsboro, 
Oregon U7123, 

INTERESTING, Informative, Helpful 
All Hobbies Magazine Subscription 
$3.00. Sample 35c. Write; Hobby 
Trade. Box 134, Clifton, New Jersey 
07015. 

FREE Pricelist. Worldwide Sea- 
shelis. Box 13288, Tampa, Fla, 33611, 
Book $2. 

MILITARY Miniatures for War Gam- 
ers, plus 100 museum pieces for seri- 
ous collectors. Catalog .lOc, Bussler. 
Box 107-E, Wollaslon, Massachusetts 
02170, 

WOODCARVING — Complete line of 
three dimensional carving machines 
for home hobbiest and professional 
carvers. New models from 1 to 4 
spindles. Patterns, workblanks anti 
supplies. Write for "How to Make 
Quality Wood Carvings " booklet - 25c. 
Hobbi Carve, 930 Duluth Street, Dept, 
PS, S t. Paul. Minnesota 55106^^ 

$1.00 SURPRISE: Skylab OfTlcial 
Emblem, Foreign Medal - Catalog, In- 
signias. Box 71s. Rockawav. New 
York 11694. 

23 MINERALS & 

PRECIOUS STONES 



COLLECTORS!! Expand, Improve 
Your Collection! Crystals. Minerals, 
Rocks, Geological Oddities, Illustrated 
[215 photographs I Catalog $1,00. 
( Refundable i . Excellent Reference 
Book, Filer's, Box 372P1. Redlands, 
California 92373, 

CALIF GOLD! Rare, ^Natural, Gold 
Sample, Rush $2,00. Daniel Kenchan, 
Box 6837, Eu rb ank. C alif, 9150^, 

PANNING, MINING. TREASITrE. 
Catalog Free, Mining, Box 64-PS. 
Nampa, Idaho 83651, 
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JEWELRY 



GET F'-ee catalog no serious rock- 
hound, gem cutter, ieweiry maker, 
liobbyist or craftsman can be without. 
Full ol bargains, exclusive items, low 
prices from largest suppliers and au- 
thoritieb m the field. Free new cata- 
log just on the press, yours for the 
asking. Write; Grie(;er*s Inc.. 900 
South Arroyo Pkwy.. Pnsadena. Cali- 
lornia i)1109. 

JEWELRY CASTING Alloy. Looks, 
works like gold, cost pennies. Wil- 
liams. 4331 Lake Washington Boule- 
vard N.E.. Kirkland, Washington 

08033. 

25 FORMULAS, PLANS, 
ETC. 

FIFTY Money Making Formulas 
$1,00. Q&A Distributors, RR7, B68, 
Milton, Florida 32570, 

SIMPLE Formula for Making One- 
way Mirrors, $5.00, Pierce, Box 217, 
Ilailey, Idaho 83333. 



ANY Formula $5.00. Catalog — 
Manufacturing Treatise 25c. 11. Belfort, 
192 N, Clark, Chicago 60601, 
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SCIENCE & 
CHEMISTRY 



FIBRE OP-KITS, Using the "magi- 
i:al optical fibers" that transmit light 
energy, FREE CATALOG, .Scientific De- 
vices 165 Del Carmine Street, Wake- 
Meld, Massachusetts 01880, 

LASER Parts Catalog 60c. Moyni- 
han, 107 North Brighton. Atlantic 
City, New Jeisey 08401. 

CHEMISTRY and biology supplies, 
catalog 35c, Boulevard Laboratories, 
3114 East 83rd Street, Chicago. Ill, 
60617. 

HUNDREDS of Weird Little Known 
Formulas, Laboratory Experiments. 
Supplies, Information. Make Synthetic 
Gold, Emeralds; Measure Radiation! 
Rocketry! Catalog 50c. Electro-Chemi- 
cal Laboratories, Post Oflice Box 158- 
S, Staten Island. New York 10309. 

CHEMICALS, Labware. Kits. Min- 
erals. Catalog 50c. K N Cliemical Sup- 
ply Co. Box 748. San Bernardino, 
California 92402, 

LABORATORY Supplies At Dis- 
counted Prices! Catalogue - 50c, Starr 
Scientific, Manitowoc, Wisconsin 
54220, 

SOLAR ENERGY Focusing Mirrors. 
Master Molds, Kits. Materials, Infor- 
mation $2,00. .Sun .Systems, 716 Main, 

I'.er lin, Pennsylvania 15530, 

' TRANSMISSION of Electrical Ener- 
gy Througli the Atmosphere, Large 
amount of Horse Power possible any- 
where. Find out how. No Gimmick. 
Send $2, to; Tesla Research. SK7 
West, 20th A',enue, Vancouver 9, 
B.C.. Canada. 

PHYSICS Supplies. Uat 35c. 
Swinth. 3235 39th S.W,. ,Seattle, 
Washington 981 1^6 . 

biofeedback! Professional instru- 
ments: Electroencephalophone. Gal- 
vanic Skin Response. JtftJ, 8102S, 
I ainbridge. Washington 981 10. 

PLATE Kc.\s, Coins. Etc, with 
Bright Nickel Solution, Complete Kit 
$5.00. Plateco. 3104 Trail Drive. 
Richmond , Virginia 23228. 

ASSOCIATION Pushing Gravity Re- 
search Announces Breakthrough — Es- 
say Competition; Booklet $1.00. Car- 
nahan. .3204 Breeze, Austin, Texas 
787 22^ 

POCKET ROCKET. Solid fuel mini- 
rocket. Safe. Made quicklv with com- 
mon household materials. Complete 
plans 50c. R-D Enterprises. Box 
13022. Pittsburgh, Pennsylvania 
15243, 



/-^ A'fe DISCOVER... 

Jf 

V>^/ DOME KIT I 

Build and study GEODESIC DOMESI 

Recreate Bucky Fuller's concept with your own 
hands while exploring the most stable forms in 
nature. Experiment with these spherically shaped 
structures of triangular faces that may be the 
ecological dwellings of the future. You can keep 
it as a model, use it as a piece of art, or enlarge 
it and use it as a playdome for kkis. The kit 
comes with a Dome Discovery Handbook, Avail- 
able for $6,00 from: Avionics Plastics Corp., 
Dept. S, 55 Florida St„ Farmingdala, N,Y, 1 1 735 




-i - X ^- CALCULATOR OWNERS: 
Compute roots, trigonometric func- 
tions, logarithms, and more! Quickly, 
Accurately, Easily! Manual $2,00, 
Users Say; "Splendid Work!" , , . 
"Useful and Fun" , , , "Excellent!", 
GUARANTEED! Send Today: Mall- 
mann Optics and Electronics, Dept, 
11, 836 South 113, West AUis, Wis- 
consi n 53 214, 

CHEMICALS - Apparatus. Biological 
Scientific Supplies, Catalogue - 50c, 
Hagenow Laboratories. 507 Huron, 
Manito woc, Wisco nsin 54220, 

BIGFOO'f - Legend~oT"Reality'' "The 
Creature That Walks Like A Man", 
Lifelike Figure Over Eight Inches Tall, 
$3,00 postpaid. Bigfoot, Box 2 155-PS, 
Livonia, Michigan 48150, 

liy^Hzlal 

LASER OR PHASER PISTOL — Complete 
Plans for Build- 
ing — $2, 00 each. 
SOUND LASER 
—$1.75, INVIS- 
IBLE FORCE 
FIELD — $1.25, 
MOON MAN RO 
BOT — $1.50, FLYING SAUCERS & "UfOs" 
— $2.95, Caialogue of a 150 Science Proj- 
eels — 5Qt. 

JACK FORD SCIENCE PROJECTS 
(Formerly Roy Davis Lab.) 
Drawer 5750, Jicksoinille, florida 32207 

27 PLASTICS 

FREE LITERATURE for sculptors 
showing how to make molds, cast 
plastics. Adhesive Products Corpora- 
tion 1 6o0 Boone Avenue, lirjnx New 
Yo rk 104H0, 

CASTOLITE pours like water hard- 
ens like glass without heat. Crystal 
clear, colors Embed flowers, sea- 
shells, momentoes. Anytlilng. Make 
line gifts. Form flexible molds over an\ 
pattern, size. Reproduce your desi 
in plastics, ,'an(lle\va.\, metal plaster 
cement, Prolitable, Illustrate.! Man a' 
and Catalog Only $1.00. CA TOLITE 
Dept. 73M PS. Woodstock, Illinois 
UQOns , 

LAHGE.sf Handicrafts and Caiidie^ 
crafts Catalogue $1.00 i?ef ui ».li'. 
R,P,H. Manufacturing, 24P11 Winter, 
,Staraford. Cunneclu-ut Ou90u. 

29 LOG CABIN & 
HOME BUILDING 



BUILD Log Cabins, rustic furniture, 
fireplaces!!!! Complete manual $3,00, 
, . . 'A' Frame plans $2.00. . . . Guar- 
anteed. Eilder, 956 Springdale. At- 
lanta. Georgia 30306, 

PLANS!" "A" FRAME ' study~~plail 
50c. Family House. Box 251, West- 
fleld. New Jersey 07 0 9 1 

"A" FRAME Cabin. 1 184 squ re 
feet: $1950. material. Purchase local- 
ly. Complete plans, illustrated instruc- 
tion manual & material list; $5,00, 
Money bai k ULiar ntee. Soecifv p'sii 
«1702. "Reliable Products", Box 
597. San Marcos. California iiJOu... 

30 GARDEN SUPPLIES 
& EQUIPMENT 



1,000 NURSERY items - Trees 
(Fruit, Ornamental, Grafts, iieed 
lings I. Tree Seeds, Growers Supplies. 
Books. Mellinger's. North Lima. Ohio 
1 1 1.^2. 



31 NURSERY SUPPLIES 

GINSENG Bringing $30 pound. Have 
seeds, roots. Goldenseal, Full Informa- 
tlon. G. Collins. Viola. Iowa 52350 

INSECT (meat I eating plants. 42 
kinds Illustrated brochure 25 cents. 
Peter Pauls Nurseries. Mud Road. Can- 
adaigua. New York 14424, 

LEARN Landscaping and Gardening. 
Start a profitable business. Free infor- 
mation Lifetime Career Schools, Dept. 
A-3S0, 2251 Barry Avenue. Los An- 
geles. California 90064. 
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REAL ESTATE 



SURPLUS Forest. Mountain, Des- 
ert, Waterfront land. Neglected Es- 
tates Farms, Groves, Cabins, Through- 
out United States, Canada, Mexico, 
Low prices. Easy terms. Free list. Box 
6272, Dept. 26. Santa Ana, California 
92706, 

CENTRAL Ontario — Choice 640 
acre Sportsmen's paradises still avail- 
able — $20 00 plus $6.50 Taxes year- 
ly. Maps, pictures. $2.00 i Refunda- 
ble i. Information Bureau. Norval 3, 
Ontario. Canada. 

GOVERNMENT Lands . , . Low 
as $7.50 Acre! Vfcationing , , , Farm- 
ing . . , In\estment! Exclusive "Gov- 
ernment Land Buyer's Guide" . . . 
plus "Land Opportunity Review" list- 
ing landF throughout U S Sot' •! 00, 
Surplus Lands, Box 6588FK, Washing- 
ton. D, C, 20009, 
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BOILING Sprinu Lakes — America it 
Ireatest Real Estate Value. 13 acre 
lacacion or retirement homesites only 
5995.00 cash price. Ten year terms 
ivailable. Money - Back inspection 
iuaraniee. Carolina coast, multi-mll- 
aon dollar 14,000 acre development. 
50 Jresh water lakes, private ocean 
beach, golf course, motel, and countr>' 
i l;ih. Free literature. Dept. 2-P. Boil- 
ing Spring Lakes. North Carolma 
2S461. I Registered under Federal 
Land Sales act but not offered to 
residents of states requiring sepa- 
r ate registration. ) 

, ANAOIAN LAND FROM $25 ACRE: 

CHOICE properties across Canada. 
Low monthly payments. Ideal for 
larming. cottages, hunting. Ashing, in- 
vestment. Free catalogue. Canalian 
Estate Land, Dept. PSC-11. 286 Law- 
rence Avenue West. Toronto. Un- 
ta rio M5M 1B3. 

FREE .... BIG 264-page FALL 
Catalog. Hundreds of Top Real Estate 
values Coast to Coast! bNlTEU FARM 
AGENCY, 612-PS West 47th Street. 
Kansas City. Missouri 64112. 

FREE Catalog! PHOTOS! Coast to 
coast farms, business, retirement. All 
types, sizes, prices. SAFE BUY Real 
EsUte, Box 589-PS, Little Rock. Ar- 
k-n sas 72 203. 

CANADIAN Vacation Lands: Full 
price $385.00. 40 acre*. $10 month. 
Suitable cottage sites, hunting, fish- 
ing investment. Free information. 
Land Corporation, 3768-D, Bathurst. 
Downsview. Ont ario, C anada . 

CANADIAN Land. Full Price $285. 
00 $10.00 Down, $10.00 Month. 
Ideal Vacation, Hunting. Fishing. Free 
Information. Vacation Acres, 777 1-B 
Bernard LaSallo 6^, Canada. 

$1 ACRE— Canadian Border — hun- 
dreds campsites, islands, farmlands, 
directly from tax authorities. (Non- 
profit! LisU. photographs mailed. 
Registei. Room 11. 110 Church 
Street, Toronto 1, Canada. 

$lTo0 ACRE! USA and Canada. 
Llats. Photograph* mailed. Govern- 
ment Lands. 220 Delaware Avenue. 
Buffalo. New York 14202. 

HOW TO BUILD YOUR OWN CiET- 
AWAY CABIN ON PRIMITIVE LAND. 
First, select the proper site — moun- 
tain slope, meadow, stream — because 
terrain will determine the type pi 
building. Buy the land first. The cabin 
plans can wait. The land won't. Amer- 
ica's vanishing wilderness is definitely 
vanishing. So act now. while we still 
have primitive acreage in Montana. 
Idaho and Kastern Washington. Five to 
forty acre tracts As little as $2000. 
Low down payment. Terms available. 
Guaranteed road access, warranty 
deed and title insurance. Growing tim- 
ber on every tract. Some view and 
stream sites. Camp on it before you 
build. See lor yourself how great this 
wild country still is. But it's selling 
fast. So enjoy it now, hold for retire- 
ment or investment. Write for free 
lists cf sites, maps and complete Infor- 
mation. Reforestation, Inc.. Dept. C- 
30 P. O. Box 14006 Opportunity .SU- 
tion. Spokane. Washington 99214. 

FREE CATALOG: Giant Fall-Holi- 
days edition of country property! Over 
5,200 New properties described, pic- 
tured - Land. Farms. Homes Businesses 
- Recreation. Retirement. .Selected 
Best Thruout the U.S.! 73 Years' ser- 
vice - 670 Offices. 41 states Coast to 
Coast. Mailed FREE from the World's 
Largest! STROUT REALTY. Inc.. 60- 
BT E.St 42nd Street. New York. New 
York 10017; 7-BT South Dearborn. 
Chicago. Illinois 60603: 150-BT Ncrth 
SanU Anita. Arcadia. California 
91006. 

33 SPORTING GOODS, 
FISHING TACKLE. ETC. 

""FISHERMjJJJ's' bream Book — 
Free, 170 page catalog Just loaded 
with Hard-To-Find Fishing Tackle 
Specialties and Do-It-Yourself Good- 
ies. Our 28th year. Netcraft Inc.. Box 
5510PS. Toledo, Ohio 43613. 
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$1.75 



IMPROVE PUTTING - PorUble Var- 
iable-Slope Practice Green Plans - 
$2.00. Ashley 4 Talbert. Inc.. 811 
North Holiy-Aood Way. Burbank. Cali- 
tornla 91 505. 

FREE Catalog. Fishing Tackle. 
Archerv Hunting and Camping Equip- 
ment. Lowest Prices. Cabela's. Inc.. 
Dep t. R-9. Sidney. N e braska 60162 

FREE! Fishing Lure-World's Finest 
for All Game Fish. For details Write: 
Lure. Box 5123 iPS-11 i, -Santa Ana. 
Calirornia 9270_4^ 

ILLUSTRATED Catalog; Rods. Reels. 
Lines. Lures. Molds. Fish Locators. 
Orchard Trading, box 241PS. Hast- 
ings. Michihan 4^058. 

34 CAMPING 

EQUIPMENT & TENTS 



PORTABLE Lavatories? Backpack- 
ing? Camping? New Pocket Stove 
Available. $9.95. Uni-Tool. 10276 
Tarns. Laton Rouge. Louisiana 70815. 

36 HOUSEHOLD PETS 

LOOinNG for a Special Puppy - 
Send $2.00 for catalog with prices 
and information on more than 100 
breeds. Hoppe's Kennels, Rt. 21. 
Hill City. Kansas 67642. 

38 BIRDS & ANIMALS 

AMAZING ProfltsiT .si 6.000 Ve. riy 
Raising Rabbits for Wool and Breed- 
ing. Details 25c coin. American An 
gora, Malta 1, Montana 59538. 

TOPLESS INCOME" RAISING muta- 
tion chinchillas. 25c: bulletin $1.00. 
Chinchilla, 11PS4. Port Richey, Flori- 
da 3356 8. 

$500-$1.000 MONTH Man raising 
Rabbits (or us. Free Details. White's 
Rabbitrv. PS, Mt. Vernon. Ohio 43050. 
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NEW Leather Covered Knife opens 
to a sharp scissor that really cuts, a 
screwdriver, bottle opener, nail file 
& razor-sharp knife. Wafer thin, slim 
& ultra smart, this knife is of top 
quality drop forged steel for durabil- 
ity. Only 2%" virhen closed. $1.7S 
plus 2Sc post. & hdlg. 

WESIBURY SALES CO.. Dept. /{-31-PS 
P.O. Bo* 434, Wnlbury, N.Y. 11590 



EARTHWORMS, 
CRICKETS. FROGS 



FREE Literature — We Teach You 
To Raise, Sell Fishworms. Crickets. 
12-inch African Worms. Carter 
Farm-J2. Plains, Georgia 31780. _ 

EARN Money raising flshworms for 
us: Exciting details free! Oakhaven- 
121. Cedar Hill. Texas 75104. 

40 HUNTING & FISHING 
INFORM A TION 

FREE Catalog Low direct prices. 
Fishing, Hunting, Archery Reloading. 
Clothing, Camping Foods. Herters 
Inc., Dept. C62, Waseca, .Minnesota 
56093. 

42 FIELD GLASSES. 
TELESCOPES, 
MICROSCOPES 



FREE Catalogue! Thousands war 
surplus optical bargains. Lenses. 
Prisms. Telescopes, binoculars, etc. 
Jaegers. 691G Merrick Road. Lyn- 
brook. New York 11563 . 

TWELVE Assorted Microscope 
Slides. -Sea Ufe, $2.50. Animal Tis- 
sue. $2.00. Carter. 80 James. Toms 
River. Ne w Jerse y 08 753. 

FREE Binocular, rifiescope catalog. 
Discount sale. Save 50 . Free gift 
with order. Write: United Binoculars. 
BN-7816. 9043 So. Western. Chicago 
60620. 

TELESCOPES 1 rellectors i complete 
kits. Other accessories, request free 
literature. Criterion Manufacturini:. 
Dept. P.S17. Hartford. Connecticut 
06101. 

THE Book for "Telescope Buffs — 
Practical Methods for Amateur Tele- 
scope Makers by Frazlne. Regular 
$2.95, only $2.00 postpaid. Haslam's 
Book Store. Dept. A. 2025 Central 
Avenue. St. Petersburg. Florida 33713. 

43 GOV'T. SURPLUS 



■ GOVERNMENT SURPLUS, How and 
Where to buy in your area. Send $1.00. 
SURPLUS INFORMATION, 30177PS 
HEADQUARTER.S BUILDING, Wash- 
ington, D. C. 20014. 

free: Nationwide Surplus List 
Write Today. Auctioneers. i:ox 87 2 P. 
Anuka. Minnesota 55303. 

HOW and Where to Buy Govern- 
ment Surplus In Your Area! Jeeps. Air- 
planes. Motorcycles, 100.000 Bargains 
Available. .Send .SI. 00. Dab. Box 1 109- 
PS. Holland. Michigan 49423. 

JEEPS $52.40. Airplanes $75.01. 
Typewriters $6.7 0. Boats $7.50. Typi- 
cal Bargains Available Nationwide. 
Sales Directory and Surplus Catalog 
.$1.00 ■ Refundable I . Midwest Surplus. 
Box 401 -PS. Day ton. Ohio 45401 . 

FREE Catalog Government .Surplus 
and Sporting Goods. Enclose 8c .Stamp. 
Bonanza Surplus. Box 725-PS. Grand 
Haven. Mi hlrj an 49417. 

1973 SURPLUS Army. Navy store 
32 page illustrated catalOK. Send 5 0c. 
Huvcl. :t0.!7 N. Clark, Dept. IIM. Chi- 

rago. Illinois 60614. 

•U.S. GOVERNMENT SI RPLUS Di 
rectory". How. Where to buy 100.000 
items ( including Jeeps > . . . Low as 
2c on Dollar: Most Complete Informa- 
tion Available . . . $1.00. SI ppu s 
DISPOSAL, Box 6586FK, WASHING- 
TON. D. C. 20009. 

JEEP and Gov't. Surplus Buying 
Manual (Jeeps Pictured i 75c. .Surplus 
Bargain Catalogue 60c. Both $1.00. 
Surplus Bargains. Box 789PS3. York. 
Pa. 17405^ 

44 ATHLETIC EQUIP. 

WRIST Exerciser for Better Base- 
ball. Golf. Tennis. Etc. Compact. Ad- 
justable. Guaranteed. Send $4.00 to; 
Ruess. 1733 Ensley Avenue. Los An- 
geles. California 90024. 

45 BODY-BUILDING, 
SELF-DEFENSE COURSES 




POWERFUL Muscles Fast!! Obtain 
fantastic results. Free brochures: Uni- 
versal Bodybuilding. Dearborn. Michi- 
gan 18121^. 

"GIANT Arms." Dr. Young. Revolu- 
tionary Discovery. Inquire. Gaucho. 
Box 1769-A6. Chicago 60690. 




Gain Weight, 
m u s c I e - u p 
quickly with 
brand new nnus- 
clebullding se- 
crets. 25t coin. 
Details. 
HERCULES 11 

Dept. PS 7 

F4J tiox 7 8 

MeadowvalA. 
Ont. can. 



JEEPS From — $52.50. Typewrit- 
ers From — $4.15. Cars From $31.50. 
Walkle-Talkies. Motorcycles. Air- 

g lanes. Boats. Typical 'As Is" Bid 
argainj From Uncle Sam. Tremendous 
Variety. Exciting Free List. Write: En- 
terprises. Box 402-72. Jamaica. New 
York 11430. 

MANUALS for Gov't. Surplus Ri- 
dlos. Teat Sets. Scopes. List 50c. 
BOOKS. 7218 Roaime Drive. Wash- 
ineton. D. C. 20021. 

U.$. Sufplut Higli Spud RotWY Filn. 
Hafdcntd SiHl Fai liling. drilling, 
milling, carving, routing any iTtttal or 
wood- Cutting edges from V to )" 
shankt all X". Brand new, in air light 
G-l. packs. 

36 Tool Set. G I co4l $265 00, now $15.00 

16 Tool Set, G I. cost $109.(X). now $10 00 

Save Even More, Botti Sets, now $22,00 

100% Guaranteed. We Pay tt>e Postage. Oder Nowi 
U.S. SURPLUS CENTER. Dept. 501 
715 Camden, San Antonio. Texas 78215 



ARMS I 8-20 Inches In 90 days or 
complete refund! Miraculous Revela- 
tion!! $3, Fbenominlstics. Box 281. 
Gresham. Oregon 97 030. 

KARATE. Judo. Kendo. Kung-foo. 
Alkido. books. Tatami 1973 catalog 
45c Judo America. B200-1090 San- 
somp .Sal. Krancisco 94111. 

KUNGFU. illustrated instructions. 
$2.00 complete. DJM. 7833 Coles. Chl- 
cago. Illinois 60649. 

NEW Karate - Complete Instruc- 
tions. Illustrated only $1.98. Bales 
Company. 650 P.S. Metcalf. Escondido 
Callfornin 02025. 

FREE Self-Defense Literature. Il- 
lustrated Judo. Karate, Savate, Kung- 
fu Books. Jorgensen. Box 70482- 
51173. Seattle. Washington 99117. 

KUNG FU 

KUNG FU KARATE at maet tjmou* 

on TV. oven i»o laboe »motos 

reveal Ancient Sacreti- E»*ct ^t«c-bv 
4Iep tccnniauoi. Learn howr lo dewatl«t* 
opponenli it niceisary. Covers Hammer 
Blow Scorpion Blow. Ram'i Mead Blov.. 
RQCI- Sma*n Blow. Tiqer Claw, Ugntn.nQ 
By cnampion. B. Teqne*. Send St. 9S. Add 
lini JOHNSON SMITH. 110 Auto St.. Ml 
Miclt. 48043 



FREE catalog. Repair air condition- 
ing refrigeration. Tools, supplies, full 
instructions. Doolin, 3016 Canton, 
Dallas. Texas 75201. 

PICTURE Framing — Prolltable full 
or spare-time business. Easy to learn 
with handbook-course. "Guide To 
Picture Frame Profits." $1.50 Guaran- 
teed Free framing-supplies catalog in- 
cluded. Japs, 126-LM Seventh North. 
Hopkins. Minnesota 55343. 

FREE Literature - Start Your Own 
Mail Order Business at Home. The 
Tomlyn Company. Box 614 (K-4|. 
Clifton. New Jersey 07012. 
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BOOKS & 
MAGAZINES 





46 PROFITABLE 
OCCUPATIONS 

MEN-Women! Start rajney-making 
Plastic Laminating business at home 
in spare time. Material costing 11c 
brings back $2.58. No canvassing or 
selling but mail orders bring in $20 
a day. Write for full particulars free. 
Rush name on p^8tcard to: Warner. 
Room LC-3-CP. 1512 Jarvls. Chicago, 

Illinois 60626. 

HOW to make Monev Writing Short 
Para;TTaphs. Information Free on 
■Home Stiiilies in Writing" 'arrp't. 
Dept. C-86-D2. 6216 N. Clark. Chi- 
cago 60660. 

FREE Literature — Make Big Money 
Raising Fishworms and Crickets. Car- 
ter Farm-lO. Plaina. Georgia 31780. 



LATEST Catalog of Military. Sur- 
vival, Books ' Manuals 25c. Hlllcrest 
Publications iLlSi. McDonald, Ohio 
44437. 

SCIENCE Books. Free catalog. Sun- 
muunt Books, Box 145W, Willowdale. 
Ontario. Canada. 

FIX CLOCKS, WATCHES 

KOR FUN ti fROrlT: Kusclliatillu 
ut-w llaiiillMHil; 1).\ iiiasler ersMNiiuili 
H. llurri^ gives .viiu the knotvl- 
I'lll^f A k t 1 I e (I uatchumkeni 

OVER 200 ILLUSTRA- 
TIONS HllUVi huU tl. 

iil-stall liutlds. dials. 
1'iy.Htal.s. mainspring.'*, 
r stems — rehiiuse olil 
iiiiiveineiitH In iiuKlem 
cases — (' lean time 
pieces. etc. IN- 
STRUCTIONS COVER every popular watcli 
and dock, chimes, grandfathen. cuckoo. 
I'vcryday alurni and electric clocks. Handtiook 
ipUs yoii where to buy parts . . . where to 
wild "overflow" work for repairs at whole- 
sale prices lis busiiietiB expands I 
Friends gladly pay $9 to $50 lur resturluii 
ilierlslieil timepieces. Try the HA.NDltOOK 
(IK W.VTCH -K.ND CLOfK HKI'.MllS. Rush 
iinly $.1.9.^ plus 30(^ lianilllng. im in-ilay 
mimevback guaraiiUs'. 

EMERSON BOOKS, Inc. Dept. 49A 
Buchanan. New York 1051 1 

LAZY? Hate Your Job? Retired'; 
Read Rflt Race Dropouts' Newsletter 
— Build New Life Style. Sample $1. 
Tropic House. Box 57698. Webster. 

Texas 77598. 

LOGIC NEWSLETTER 

DESIGN And Construction, Sample 
Copy $1 00. Logic Newsletter, POE 
252. Waldwick. New Jersey 07463. 

FREE Lists! Hundreds Interesting 
Inexpensive Books. Fleischer. 129 Wal- 
nut St.. Everett. Massachusetts 02_1^49. 

BOOK hunters: Send Wants! At- 
lantic Book Service. 287 Main. 
Charleston. Massachusetts 02129. 

FINANCES. Investments booklet. 
Planning vour Wedding booklet. 
$1.00 each. Ken Mitchell. Box 6134. 
Roanoke. Virginia 24017. 

FREE Lists! Interesting Inexpensive 
Books. Ambassador. Wilson Lane. 
Rm2. Nabnasset. Massachusetts 
01861. . 

SCIENTIFIC Paperbacks. Extensive 
Free Catalogue. Bookseller. Box 83PA. 
Irvington, New York 10533. 

FIX LAWN MOWERS 

FOR FUN 1. PROFITI 

A schedule for preven- 
tive maintenance end 
,-. I M m procedures for routine 

^T V f Vy.W mointenonce are explain- 
^•^'►1 . 'l.l-IM Bd in detail. Step by 
Step Instructions lor 

trouble shooting, engine 
repair, balancing and 
sharpening blades, etc.. 
ore clearly explained 
Over 125 Illustra- 
tions. Sharp, clear ond 
concise exploded drawings ore extensively 
L-.ed. Brand name", are Identified so replace- 
ment ports can bo readily obtoined. The t>ook 
should save over $50 on the porchose of o 
lawn movyer and $25 a yeor on repairs. The 
author, F. Peterson, tells you how to purchose, 
use and repoir your lawn mower ond compores 
reel, rotary and rider type lown mowers. Ruth 
Only $6.95 -|- 50< handling. 10-Day money 
back guarantee HANDBOOK OF LAWN 
MOWER REPAIR 

EMERSON BOOKS, INC., DEPT. SOA 
BiKhanan, New York 10511 



HANISiWKtf 




NEW MEDICAL HANDBOOK, com- 
mended by National Medical Assoc. 
Emphasizes PREVENTION. Only $5.98. 
Chapman Company, PSll. 1610 30th 
Stree t. San Diego. California 92116. 

NATURE'S Answer Against Cancer. 
Heart Attack. Arthritis. Diabetes, Cat- 
aract Free Information. Provoker 
Pre ss. St. Cathar in es 205. Ontario. 

SMALL Stock Magazine: Learn 
about Rabbits. Goats. Poultry. Other 
Livestock, Gardenin"^ and Small Farm- 
ing in General. $5 vr. Countrysl-'e. 
Rt. 1. Box 239V. Waterloo. Wiscon- 
sin 53594. 
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TAXPAYERS Only! Practical Infor- 
mative Moneyiaving Tax Newsletter. 
Free laaua and Infarmatian. Tax Fax, 
oept ps>i, soa mut OMhwiM, 

ChamlKrabury. Funaylvliw 1T201 . 

UNUSUAL Books'! 40 tor S3.00. 
Catalogues 10c. International. Box 
7798PS. Atlanta . Georula 30300. 

FREE BROCHUnE. Christmas Pni- 
ects. decoratinK. designs, artcrafts. 
low cost family bucks. Winc-hcstL-r En- 
terprises. 2807P.S HarKrave .Street. 
Philadelphia. Pennsylvania 19136. 

AMAZING Book Values! Handicrafts. 
Sports. HobMM. FM* Cataloic. Pot*. 
Box 259K1, BrookUn. New Yotk 

1121^. 

CLOCK and Watch Repairing Boolts. 
Tools, Materials. Free cnfaloK. N'»rtli 
American. Box 77BLA. Fox Riycr 
Grovo^ Illino i s 60021. 

NET MAKING 

NMvyMi can make nets for any 
purpose. Mastff Teacher Hold- 
fate shows you luw in his tas- 
cinating new book which re- 
vives the disappearing craft of 
n^t making. 

FOR FUN & PROFIT! 
Materials, equipment and sup- 
plies cjst pennies to buy: make 
highly prized gift« which can 
bt' sold for prices ranging up- 
wards of $50. 
Over 100 illustrations 
give step by step in:^(ructions on material you 
r quire. Now to set up your work a.'ca. tic 
kn its, make shopping and shouldT bags, fish- 
ing, tennis and basketball nets, tcarvct. hani- 
MMka. ttrafcjJlt WHi Hate to tfMtraU yfmt 

•riiliial eraatiONt. 

BHERSON BOOKS, Inc., Dept. 51A 
•uehanwi, Naw York lOStS 

li TOYS a 0>IMCS_ 

KITES: Quality Action Stylw! tiro- 
chure 10c. Hutchinson, PSll, 83 Tra- 
mont. Barre. Vermont 05641. 

JUMPING SMILEVS ft 24 6MIKS 

Scientific Ciirliiit. Pull of 
Mjsl<MV .*L run. .\ul.i. 
nuitU-HlIy pop up 6.1hHI 
(Ime, Ihclr uwn lu'lKtp. 
Float on WHirr X- iittrHct 





rach othrr. Prrc-ltti'ly cnti- 
bralMl hijrh quMliiy B|.n»-- 
Isl. ]"1^.0JU" htllh. S 
far •a.OO. la for •2.00. 
tt SUHm fvr yimnr. old. 
tMaal*. raaal' & pwty. 
HMfr inrk Gaammrt'd. 

C A s G*. aAoa s. charles pl., 

H, M.J. 08077 



80 MAGIC TRICKS, 
PUZZLES. ETC. 



CROSSWORD PUZZLE.S 
WORLD'S LarRest Black and White. 
iJiSl.l"^. •'"•Mb .4018 word*. S2. 
Worid'a Larmat Color. TtaTe aouana 
In 8 colon. 1784 words. $3. ThtnKx 
Ollgliial, teeo IdMcUrfe. Los An- 
iwlaa. CalHomla 80036. 

LEAR N VlWnULCXaUlSM ! G U AR- 

ANTEED. intoRnaUoB hao. Diimml— 
Coursas. Puppota Catalog 3Bc. Mny'fe 
ventrlloaiiism School. 3740 Waat 
63td Stt—t. ChlcaKO. nilnola 60629. 

nUB IMek and Maxic Catalogue 
35c. Magic Houu. 531-B. East 78th 
.Street. Hrookiyn. New York 11336. 

BE a Maeician! Two booklets ex- 
plaining 156 tricks plus large profes- 
sional catalog. $1.00. Magic. Inc.. 
.'^OSO Lirroln. Chica go. Illino is 6062.'> 

WORLD'S flnaat professional magic 
Joker Novelties. Giant illustrated cata- 
log 1 0c. To p Hat, Eranaton. 111. 6 0202. 
„ COMPLEIXLT lUuatratod 84 page 

Cataloca, 3Sc. Mankatta- ' ^ 

3 34-S. N.Y.C. 10011. 

MAGICI Graat hobby. Start with 
Ganli Magazlna. Monthly. Dealers, 
tricks, nawa. 3 Sampla Copies $1,00. 
Genu. P.O. Box 360083, Loa Angeles, 

Calltoml a 90030. 

„ 1000 WAYS to !>«*• funll Gtant 
Houdlni Magic catalog 3Se. HOuaa of 
loop Myatariea. P.O. Bos S007'-Pa 
Ft. Lauderdale, Florida 33311. 

TWOt Different Magic Catalogs. 25c. 
Miami Magic. Box 1 047 . Miami^ 331^. 

MAGIC! Amaze, mystify, entertain! 
Hurdreda of newest tricks for packet, 
parlor, stage. Complete catalos only 
35c. Jeffries Magirland. Dept. 12. Dnl- 
l as Texas 75201. 

WOW! Magic, Jokes. Largest .Selec- 
Upn. Amaze, myatity friemls. .Super 
Giant Catalog 35c. Abracailabra-SP. 
Coteala. lum Jw— y 07oe7. 

51 COINS & CURRENCY 

UNITED STATES Coili.x! All tsnes 
mixed Grab-Bag style. Valueii S6.no — 
$60.00 Send $1.00. Coin .Suiprises. 
P.O. Box 332, De.irborn. .Michigan 
•18121^ 

FRXB Uala of Thoiuanda of Stpmpa 
ff'££S*'"i^*.*«!!«»*«'^ BryaoB, 013- 



22 "S" UNCOLNS including 1935S. 
.'»1.75. 34 1909-1939. 81.75, 10 "S" 
JaRaraona. Sl.TS. AU diffaiuit. All 
throa 84.95. HARRIS. 3350 El Camlno, 
Santa Oam. CaUtonila 95051. 

30 DIFFERENT Foreign Coina. 
S3. CO. Hoffman. Box nS-S. Clarence. 
New York 1-1031. 

losi-s NICKEL. Nice drculatad. 
.>0c. FREE Price Ust. Reitmelr. 016 
Crawford, Bethlaham, Pennaylvanta 

18017. 

GOLD Tokens. Actual Copies of 
Rare California Gold Pieces. 3 Dlffer- 
ont $1.00! 7 .Seas. Bo.\ 8401. Rich- 
mond. Virginia 2_3226^ 

SET (Silver7 War Nickels t2.95: 
Stiver CertitUato 83.35. Bannin Jjat- 
Ing 35c. Vilnray. Boot •SBRTwUta 
Plains. Wew Yorh 10603. 

4 BUFFALOES $1.20. 1929S. 
1930S. 193 ID, 1937S. Rongo, 1265- 
SI Street. Br ooklyn . New York 11228. 

$10 PER 'Pound! Mv trunkful of In- 
dian & Lincoln Cents from 1880's 
thru 1930's. Sample Sack - $3. Mrs. 
Penny Fisher. Box 1778-AA. Encino, 
California 91316. 

SEND only $1.00 for Coin CoUect- 
Inc Outfit, Contalna 35 new coins 
nrom 35 countrlea. Phu mandfler. 
wooden nickel. "How To Collect 
Coins" booklet, special coin envelopes, 
foreign banknote and big catalog of 
coins, paper money, collectors sup- 
plies. Littleton Coina, Dept. GH-3, Ut- 
tleton. New Hampahliie 03801. 

FIFTEEN Different Indian Centa 
$6.98: 1950D Nickel Uncirculated 
$11.89. Latest Guidebook $2.48: 
Super-Bargain Lists 50c. Bebee's. 
Incorp.. Omaha. Nebraska 6811 1. 

1971-S OR 1972-S Proof Set" 
$6.75. Free Cataloi;. Village Coin 
Shop, Dept. C, Plaistow, New Hamp- 
shire 03865. 

$1000.00 BANKNOTE - Complete 
1074 U.S. Coin and Stumtar Cafiloc 
25c. SchulUiela, Box 3151C, New 
Hyde Part. N e w 11040. 

YOI-R fii YEAR in U.S. COTta. 
1934 to 1<<7'l onlr $7.00. In deluxe 
holder $10.30. Kanes. Box 8085. 
Albiiquerq .e. New Mexico 87107. 

82 STA MP CO LUCTINg' 

iiap&ii1l7ili¥r?LEASE notei 

Most of l^e s fcf nip odve tt ii 'mg be low 

menlior.i ' opp'ov j's. ' Tl i% rrt jns that 

'H at/d-'/lO" fO !}•<: S\.-,:C-.'\ 0 ' 1 1 " , /^jl Wff( 

■cct-j'/fc stjmpz ON APPRO/AL ■ orr wrier 
you m-.rj' sfc/ec/ S'^rrps , ou w s' , and re- 
<L'iP f/ifc b-jl;-.'ncfc ..lorg w.rn pj>-fnfenf toi 
ine ones kept. App oi'-'s rrjy con(ir>t/e 

senl un/ess you •^d'c^ife yov do noi 
wisfi fo pu'd'vse any. h some coses rfie 
spec* if oUer 's -dt oriiy >o opprov f! 

T'DOTBRBNT U.S, 3c. Mlrii"C^- 
Florida 3 3181 



7^1 



I. Sand 10c, Appravala. 
ig f aaa. Atwtfn. Taaaa 



35 U.S. COMME.MORATIVXS. Mag- 
niOer - 1 0r. Approvals. Miadrah, 5030 

Wilson. Chi cago 60 630. 

50 YEARS Old. lifteen OWIereni 
United £tates. over fifty years old — 
10c with approvals. Ja.von. Box 11.5. 
Hrooldyn. New York 11230. 

ABSOLUTELY Free United States 
Mint Souvenir Sheet When Request- 
ing United States Approvals. K&B. 
Box 70. Brooklyn. New York 11223. 

225 STAMPS FOR ONLY 10c! Air- 
mails. Pictorials: stemps from strange 
countries cataloguing up to 25c each! 
Plus unusual stamps to examine. Bu\ 
any or none, return balance, cancel 
service anytime. MY.STIC STAMP 
CO., Camden 55, New York 13316. 

80 DIFFERENT U.S. Stamps. In- 
cludes 1943 Flag Stamp of occupied 
Natloiu, Only 25c. Approvals Included. 
Wlllett Co.. Box 338-Y, Yorktown 
Heights, New York 10598. 

GIT Scarce Kennedy Memorial, Red 
China, Vietnam stamps plus new coun- 
tries, toplcals, commemoratives. manv 
more! Valuable collection of 100 dif- 
ferent stampa from the world over. 
Colorful new and old issues - wild ani- 
mals famous people, far places, oth- 
ers! Also stamp selections to examine. 
Buy any or none, return balance. Can- 
cel service anytime. Rush 10c today. 
Garcelon Comjiany. SPSA. Calais 
Main e 0 1619. 

FOREIGN Approvals! Gigantic val- 
ues! 3c each. ABC Dept. 3302A. Box 
6000. .San Fran cisco 9 4101 . 

FABULOUS Collection! 107 Diner- 
ent Stamps from all seven continents. 
Get QEII Silver Wedding i bound to be 
A classic I . giant Mongol horseman, 
many other new. old issues from Asia, 
Africa. Europe. North, .South America. 
Australia. Antarctica. Also stamp se- 
locttana to ewamlna, Buy any or none 
ratwB Maima Cancel service any- 
time. Send lOc now. Williams Com- 
pany. PS87. .St. Stephen. N.B.. Can- 



" AFRICA." 23 DaauUea. 13c. Ap- 
provala. Gorlla, Box 3876SCS, Mam- 
phla, TMinaaaaa 88198. 



50 L',S. aMUUMORATIVBS aOC. 
Fine ujed U.S. Approval* Accompany. 
CRAICT STAMPS 

Box 425P. Bellmore. New York 11710. 

VATICAN aty ChrUtmas Set, 
11807) 40e. Appravala. Bacrieka, Box 
7184. DatWltTlSillgan 48303. 

88 COUNTRIES — Only lOe! Worth 
88.00 at catalog prices!! Incredible col- 
lection of genuine postage stamps from 
88 different countries — from Afghan- 
istan to Zambia, North to South Pole! 
British. French. Portuguese. Spanish 
Colonies, Old 19th Century. New Is- 
sues, Moon and Outer Space stamps, 
etc. All for only 10c! Also, other excit- 
ing stamps to examine free. Buy anv 
or none, return balance, cancel service 
anytime. Plus Wonderful Free Catalog! 

Masnehua^a (mi? 

U.S. MINT Superior QuaUty. Re- 
quest Price Uat. Sumiaa Mint Gift. 
Please include Me n a mdlhio , Unwo. 
Box A, Old Bathpage, New York 

1 1 804. 

FREE! Fine old U.S. Stamps with 
request for quality U.S. Approvals. 
LUbro, Box A. Old Bethpage. N.Y. 
11804. 

FREE Mint Worldwide Packet. Ap- 
provals, Hildebrand. Box .^64a. Hecl- 
wood City, California 94063 . 

1500 FOREIGN $2.00: 5000 $4.00. 
9000 $6.00. 1000 pre-1939 ISA. 
Contalna dues, revenues, commemora- 
tlvea. BnaldsaUala, Ugh value*, older 
laauea, ate. 83.00; 8000 S13.00. 300 
pre-1940 USA commemoratives $2.00: 
700 $4.00. No approvals. Meyers, 
.j321 KItmiiig. Richmond. California 
114804. 

Diego, California 93105. 

U.S. BARGAIN: 60 different 10c 
with beautiful world-wide approvals. 
.Stamp Center. Kennebunk, Maine 
0 4043. 

RUSSIA 25 pictorials 10c. Approv- 
als. J. Nutt, Box 357. Penn Yan 1. 
New York 14837. 

OLDER U.S. STAMPS. COVERS, on 
approval to adults only. Surprisingly 
good. Engle, Box 208S, Lowell, Mlchi- 
a an 49331. 

PICK From Thouaanda. 3c. and Up. 
atamt-A-NUaa, 1004-M Broad, Sche- 
naetady. WawTotfc M300. 

U.S. PLATE Bkieka aavan Oiaereni 
3c Commemoratlvaa 81 JHH Anliovala. 
Gordon Daviaon, Ollaboro, New Bamp- 
s hlre 03344. 

USED Foreign Stamps on Approval 
Ic and Up. James Vance, Box 341 P. 

Ma rysville, Ohio 4304 0 . 

FREE Surprise collection sent witl; 
approvals. Jay, 1784 Union, San >'ran 
■ i sco 94123. 

100 OLD U.S. Stamps between 
1861 and 1935 $1.00. Ed Uuush. 423 
Shepard. Mansfield. Ohio 44907. 

FREE duplicate exchange — 2c ap- 
proval*. Belden, Box 4175. Dearborn. 
Michigan 48126. 

EXCHANGE. Send 100-200 dllterent 
foreign with 3Sc. Receive different. 
Jabn nrttanOB, Lancaster. New York 
14088. 

355 WORLDWIDE Different $1.00 
with Foreign approvals. Klondike. Har- 
risburg. Illinois 62946. 

33 DIFFERENT Uait«d Stataa 
Commemoratives - lOe. Aprarovaia In- 
cluded. Diehm, Box 350. west Hart- 

ford. Connecticut 06107. 

WORLDWIDE Pictorial .Starnps at 
3c Each. J. Bode, Box 103W, Willow- 
dale. Ontario. Canada. 

ISRAEL Pictorials, Commems. ga- 
lore. IS-Dlflerent, Only 10c with low 
Price U.S. and Forelm approvals. 
Kayco. P. O. Bos 4377nuBUiic, New 
York 11307. Dapt S-5, 

50 DIFFERENT Argentina — lOe. 
Approvals. Gobestamps, Box 402, Bld- 
cieford, Maine 04005. 

VAN GOGH Gold-Framed Paintings. 
Multicolored complete postage set 
Free! If Approvals Requested. Friia. 
RFD 1. Box 157A, Red Hook, New 
York 12571. 

YOURS Free! 40 Red China Post- 
age Stamps banned to American col- 
lectors for a generation by U.S. Gov't. 
Now at last you can legally own them; 
and these stamps are so worth having 
that experienced and begiiums oODm- 
tors alike want them — so act faat. 
because supplies are strictly limited! 
You also get 110 other stamps from 
Britain's Lost Empire plus Illustrated 
Album to keep as a Bonus should you 
buy $1 from our Approval Selection. 
Or return Album and 110 stamps with 
selection and buy nothing. Cancel ser- 
vice anytime. But Red China stamps 
are yours to keep: Send 10c for mail- 
ing while supplies last. Kenmore. Mil- 
for d RC- 13 1. New Hampshire 030.5.'>. 

FASCINATING nick - and - choose 
packet approvals. Worldwide. Bargain 
Hunter's Delight. Rlvertown. Box 
I88S. Lowell, Michigan 49331. 

FREE Worldwide Packet. Fenny 

Morton crova. nUBOla 00088. 



"INVERTED Error" — Dag Ham 
marskjold. 10c with apimvaTs. Bel. 
mont Stamps, WasUngton. D.C 

2001. T. 

FREE Gift with Approvals. Stumi 
Stamps, Dept. Bl. Box 212. Rosedale 
New York 1 1422. 

CANADA: Olympic Games Mint 
Only 25c. Approvals. Rheaume. 91 
Valois, Vim ont. Queb ec. C anada. 

307 DIFFe'rEN'T triangles, sports 
topicals, etc. Valued near $8.00. Onl> 
25c. Bargain Approvals. Free Catalog 
and coupon worth $1.00. Javt< 
.Stamps. Dept. 177W. Easy .Syracuse 
New York 1305 7 . 

75 DIFFERENT Canada 25c. APProv 
als. Oroszky. P. O. Box 1. Snnla 
Ontario, Canada. 



INCOMPARAbLS Salal 



83.00 



tor S5.00 Assortmant, No Approvaii 
Sent. Galleries, Box 35391, Los An- 
geles 9 0035. 

WORLDWIDE. 50 Dinerent foi 
10c, Approvals. G&K Stamp Com- 
pany, Box 3344 Hozeiwood Station, 
Fort Wayne. Indiana 40805, ' 

SMART Money Buys Collections: 
Dubai Arab Sheikdom of skyjack 
fame: 75 varieties cancelled, last four 
.vears almost complete, Scott Cata- 
logue Value $38.21. Spectal: $4.00 
Cullcctions Listings Free. Seymour 
Corporation, 2664 Grand ConcotvseJ 
Bronx. New York 10458. ] 

$5.00 CATALOG Treasure Pack! 
2Sc. Approvals also. Lorries, 12738 
SE 163rd. Renton, WashingtoH 
98055. 

MAGNIFICENT Paintings! 50 OU* 
ferent Breathtaking BMUtieB. Only 
25c with packet approvala. CTandala 
stamp. 296 Montroae, Wlnnipas, 
Canada R3M 3M8. 

FREE Space Sat. Approvala, Dale 
stamps. Box 3133. Oxnard. Califor- 

nia 93030. 

UNITED STATES Sc Plate BlockJ 
25c with Discount Price List. Stevens. 
Box 546A, North Miami, Florida 

33161. 

GRAB Bag of over 100 unassorted 
stamps. Contains new Issues, Asia. 
South Seas. Africa. Etc., plus copy 
of most wonderful Catalog of Stamp 
Offers in America. All for only 10c. 
Littleton .Stamps. Dept. BB-2, Little- 
ton. New Hampshire 03561. 

STAMPS Free! New Issues — New 
Countries — Triangles — Rockets — 
Olympics — Scouts — Birds — Flow- 
ers — Animals — Also old Canadian 
and U.S. Stamps. Plus complete il- 
lustrated ranamsn stamps Catalog 
Send 10c for mailing. Gray Stami: 
Co., Dept. B. Toro nto. Canada. 

FREE! $10 00 Giant Stamp Collec- 
tion of 300 All Different colorful, 
valuable, postage stamps from Afri- 
ca — Europe — Asia — British Empire 
— Worth $10.00 — $12.00 at cata- 
logue prices. Also money-savlne 
Booklet. All yours as a Get-Acquaint- 
ed Gift Adults only. Other fine stamp; 
enclosed tor your inapectlon. Frasek 
Co.. Inc.. PSll, White Plains. New 
York 1 0601. 

TREMENDOUS Savings on Com- 
plete Sets. Stan's. Box 540, aUvaidale. 

Wa shing ton 98383. 



3 c PLATE Block - Complata 1074 
U.S. Stamp and Supply CatalOB 96e, 
Schulthcis, Box 2151S, New Byda 

Park. N ew Y ork 11040. : 

25 GREAT Britain and Coionlea 
0"'y . 15c with Approvals. Grera^ 
Mountain Stamp Company. Box 335. 

Winn ooskl. Vermont 05404. 

FREE! Big Bargain Catalog New. 

Edition listing thousands of bargalaai 
including U.S, and B. N. A. ataonaJ 
packets, albums, accessories and sup- 
plies Also, fine stamps from our ap- 
proval service which you may return 
without purchases and cancel service 
lit anv time. Jamestown .stamo. D»nt , 
K 1 1 3PS. Jamestown. New York 1470lJ 
FREE USTSl Discount Prices. U. SJ 
Mint Singles . Plate Blocks. Seoteo.! 
Bob 86S-PSa Mlanl. FlofMa 38147. < 



Stumped for a 
Project to BuU? 

You'll find a big chorM in the 
Popular Science Plans Catalog 
Send 25 cents to cover postage 
and handling. AddrMS Populai 
Science, Dept. 36G, 355 Lexing 
ton Ave.. New Yoric. N.Y. 10017. 



188 POPULAR SCIENCE 



Copyrighted material 



WOW! IIU All dinerent Cermany 
10c, Commemuratives. AirmailH. Hle)i 
Values. B\e rataloi;. bareain lists. Al- 
so Hne stamps from our pproval ser- 
vice, wnich you may return without 
purcliases and cancel service at any 
time. Jamestown Stamps. Dept. A113- 
PS. Ja mestow n. New \urlt i IV 01 . _ 

39 DIFFERENT Nudes .$1.00. No 
Approvals. Kemp. 9!t52 Tamarack. Pa- 
coima. C aliforni a 01331 . ^ _ 

TEN bilTerent Nudes: 2bc. Approv- 
als. Stamp Farm. 2860. Oxford. Wis- 
consin 539S3. 

54 RADIO, TELEVISION. 
HAM EQUIPMENT 

36c TUBES. Radio & TV! Free Color 
Catalog. Cornell, 4217S. Unlver5it\ , 
San Diego. Calitomla 92105. 

GOVBRNMENT surplus electronics, 
gvdgeteers illustrated catalog 25c. 
Meabna, Nahant. Massaclnisetts 
01908. 

HEAR POLICE FIRE Dispatchers. 
Catalogs show receivers: exclusive di- 
rectories of "confidential" channels. 
Send 8c stamp. Communications. Box 
56PS. Commack. New York 11725. 



BUiLO YOUR OWN TV CAMCRAl 

"Ideal for home A business " 
m-tm ^^mm^ •» f jn » prof t. .c 

- ol TV l«l.rai<,ng. Co.«l»l. I.< ! 

^VM eMv ilVO. Sol.d-»We- Alio 
^ I ^Pl oo/nhlr fli-.cmblcd Cnnoctrtm 

■TW.^nH PHONI Off WRITE FOR FKIf 
W'^LJKW^m ILlUSTRATfO CATALOG Of Km 

I.STVKBI DIAL 407-9B7-377l.tador> 



NEW TV FILTER Compact filter 
helps reduce or eliminate outside noise 
Interference. Easy installation to an- 
tenna terminals on back of television 
set. Get one for every set in the house. 
SI. 98. Add .30 postage and handling. 
Newland's. Fenelton. Pennsylvania 
16034. 

AMAZING BRIGHT EYE TV FILTER 
reduces or eliminates outside interfer- 
ence, improves reception. Easy instal- 
lation in seconds. Better sound. Clear, 
sharp pictures. ONLY $2.00. Purple's 
Enterprises. 507 Fifth Avenue. New 
York. New York 10017. 

55 ELECTRONICS. 
STEREO. HI-FI 



TAPE RECORDER PARTS, belts, 
heads, etc. CataloR .^1.00 (deductible 
first order p. TAPETECH, Box 219. 
Fern Park Florida 327 30- 

SLEEP - LEARNING KITS end- 
less tapes, timers, complete iiiitllts 
Catalog free. .SLRA. Box 2 1-SB. Olym- 
pla. Washington 98501. 



BUILD Your Own Speakers, Save 
50 . Write for Free 176 Page Speaker 
Catalog. McGee Radio Company. 1901 
McGee Street, Kansas City. Missouri 
64108. 



MICRO CONY IC TRANSMITTER 



ULTRA 

MINIATURE 

TRANSMITTER 



V 



An orOmarv f-M. rtdio >i aW \o<i nretl to icccivr 
tignal. for Oetence of youi compmv * recofdmo 
buiinvu contcr«nc«i * ir^ining wlmmen <■ com 
municitiortt on conitructiofi join 

• COMring dauncc Motr tfijo mil* »t OV*" p'*f» 

• rr*gu»ncv ''"gt BB-93 MC5 0«*>4l<on l7SKi't 

• Batttry: 1 3V IM«<cu'vl 100 hr coni^nuout uM. Built 

• $117 SOPci- P».i * ^ 



AUGUST ENTERPRISES 164vi UNION PL. 
LOS ANGELES. CALIF 90026 



JOYOUS TV viewing! Silent com- 
mercials - sound returns AUTOMAT- 
ICALLY! Ingenious plans $2.00. Hob- 
by Electronics. Box 604. Dana Point. 
California 92629. 

CANADIAN Electronics Surplus Cat- 
alog, 126 Pages, $1. Etco, Dept. PS. 
Box 741. Montreal. 

FREE CATALOG-Tremendous Elec- 
tronic Bargains. American. Box 
4192R. Mountain View, California 
<I4040. 

56 PHONOGRAPH 
RECORDS. TAPES 



FREE Catalogues, 2000 hard to find 
unusual records. Rose's. 128 Breck- 
inrldge. Louisvi lle. Kentuck y 40 2 07. 

RADIcTProgramsT Starnp for Month - 
ly Flyer, STOP. Box 3402, .Seminole, 
Florida 33542. 

OLDIES — 45 RPM Original hits. 
Catalog 50c. C&S Record Sales. Box 
197, Wampsville, New York 13163. 



H CASSETTES 



MOHOUMJTV. LOW NOeC SCRfW TYPE 

mnnc savings whin you iuy in 

lOTSOr IMKNIMSrANCE 

C30 48<: eodi 

C60 40c.octi 

C«0 70c •och 

CI20 99c«ach 

Add 4c 90ch fa* »o*t plottK bOK. 7c •octi (of 
hard piosHc, Mnged boa 
An Your HMdvnMi Fs 
• Sony • Pun u uOKi c • Craig • Sanyo 
• »«M<M • Tain • MoyiKi u Kj • Ampoi 



MMMfaf p«k» quolM on oM your oloetronk 
noadtl Owr prioot ond your lanlrtji wtlt 
lui | liilo y u ul 



LONG'S ELECTRONICS 



57 MUSICAL 

INSTRUMENTS 



GUITAR Taught on Tape. Free De- 
tails. Edward Pratt. 5720 S.W. 38th 
Court, Fort Lauderdale, Florida 33314, 

FREE CATALOG7~30':; DISCOUNT 
Ilest Names In Musical Instruments. 
Dial For Music. Inc., 7 Crescent Drive, 
Spring Valley, New York 19077, 

ACCORDIONS And Ampllflers! New- 
Used. Cordovox. Excelsior-Top Makes! 
Save to 50 7i . Direct factory dealer. 
Terms. Trades accepted. 5 day home 
trial. Free catalog - Discount prices. 
Write: Accordions Unlimited. Dept. P. 
3147 North Luna, Chicago 60641. 

30 % DISCOUNT. Name Brand Musi- 
cal Instruments. Free Catalog. Free- 
port Music, 455C, Route 110, Mel- 
vllle. N.Y. 11746. 

30 7i + DISCOUNTS. Name Brand 
Instruments. Free Catalog. Continental 
Music, P.O. Box 3001. Dept. A.. Gar- 
den aty. New York 1 1530. 

VIOLIN and Guitar makers — send 
for latest Free Catalogue of woods — 
accessories. International Violin PSl. 
414 East Baltimore .St.. Baltimore 
Mar.vland 2120 2. 

WHOLESALE! Professional Guitars. 
PA Systems. Altec Speakers, 240\V 
UMS Ampliners. Free Catalog. Carvin. 
Escondido, California 92026, 

SWISS Musical Boxes, Movements. 
Bell Music, P. O. Box 1. Bay station. 
Brooklyn, New York 11235. 

GUITAR, BANJO. Violin. .Mandolin 
making materials, accessories, books. 
Catalog 2Sc, Guitar Center. Box 
1 5444 . Tulaa. Oklahoma 741 15^ 

LEARN TO READ MLSIC IN ONE 
EVENING! FREE DETAILS. WRITE: 
AN-niONY CAPPELONI, 130 MELOY 
ROAD. WE ST HAVEN. CONN. 06516. 

FREE-First Lesson, "Learn to Play 
Chords '. Piano, Guitar. Davidsons. 
6727PS Metcalf. .Shawnee Mission. 
Kansa s 66204. _ _ 

FREE - Fully IllusTraied Music Cat- 
alog. Accessories. Instruction Books. 
Repair Parts. Marina Music. Box 718- 
A. Marina D el Rey. California 902^1. 

LEARN BanJo-5-String Bluegrass. 
Easy. No Music. Free Details. Blay- 
lock, Box 2 5- A. Marietta. Georgia 
3006^^ _ 

NEW PLAYER PIANO ROLLS. 3000 
selections. Free Catalog. David T. Du- 
pree Piano Rolls. 2940D2 Grace Lane. 
Costa Mesa. Calif or nia 0262 6. 

FREE Guitar Music Catalog! Aloha 
Publishers, Box 20374PS. Dallas. Tex- 
as 75220. 

ELECTRIFY Player Pianos. Pump 
Organs quickly, inexpensively with Lec 
Silent Suction units. Write Lee Music. 
525A Venezia Ave.. Venice, California 
90291. 

58 SONG WRITERS 

SONGWRITERS, Subscription three 
dollars. Song Request Magazine. 
Mount Mor ris. Michigan 48458. 

POEMS wanted for songs. Nashville 
Music Productions. Box 40001-M. 
Nashville. Tennessee 37204. 

RECORDS Made. Publishing Con- 
tract Guaranteed on accepted songs, 
poems, to Talent Searchers o( Holly- 
wood. 6311V Yucca. Hollywood. Cali- 
fomia 90 028. 

POEMS. Songs Wanted. Recording. 
Publishing Guaranteed. Royalties. Ra- 
dio-TV release. Broadway Music. Box 
11647-PS, Sar asota. Florida 33578. 

POEMS set to music. Songs record- 
ed. Send poems, songs. Crown Music. 
49-P West 32. New York 10001. 

SONGS. Poems Wanted! For publish- 
ing, recording at our expense! Talent. 
17-PS, Longwood Road, Quiney, Mai*. 
0^169^ 

PUBLISHING Contract Guaranteed 
on selected songs and poems. Free 
evaluation. Hollywood Songwriters. 
6253 Hollywood. 1117-P. Hollywood. 
California 90028. 



SONGS. Poems Needed. New Soniis 
Recorded. Publishing Guaranteed. Mu- 
sically Yours. Box 606PS. Laurel. Flor- 

ida 33545. 

SONGPOEMS Urgently Needed Pos- 
sible Recording Publishing. 50-50 
Agreement. Bettv's Music Makers. 
1417 Park Building. Pittsburgh. Penn- 
sylvania 15222 

FREE. Helpful Song Selling Sug- 
gestions. Promotion. Box 277-P. 
Bloomfield, Connecticut 06002. 

POEMS. Lyrics of Religious. In- 
spired nature needed for immediate 
publishing, recording consideration! 
We pay publishing, recording costs' 
Cathedral Recording. P. O. Box 78- 
PS. North Wevmouth. Massach\isetts 
02191. 

60 BUSINESS 

OPPORTUNITIES 



$3,000.00 MONTHLY Selling Infor- 
mation by Mall. Ropchan. Box 53 4 IS. 
Sherman Oaks, California 91413. 



SELL Books!! Complete Mailorder 
Plan. Vikari's. Box 1312PS2. Salt 
Ijke City. Utah 84 110. 

CALIFORNIA MANUFAC T U R E R 
NEEDS MAN to assemble our product 
and be local agent, experience unnec- 
essary. May start while presently em- 
ployed. Five-figure income for respon- 
sible applicant. S.K.R.C. Manufactur- 
ers. 2347 West 238th Street. Tor- 
rance. California 90501. 

DROP-Ship Contacts - U.S. and 
Worldwide. No Inventory Investment. 
Free Details: Aids, St. Petersburg 
Oflice. 4125 66th Street No.. Florida 
33709. 

SELL New Sensational Car Thief 
Signal, Lightning .Seller. .Samples for 
Trial. Northwest Electric. Ave. 173. 
Mitchell, South Da k ota 57301. 

INSTANT Mail Order!! Tested! Prov- 
en! Profitable! Conflriential iletails 
Free. Getco, Rldgefarm. Illinois 61870. 

PIANO Tuning Made Easy. Manual 
and all necessary tools, only $22.50. 
Ten-day monev-back guarantee. De- 
tails Free. .Stamm Industries. 813 W. 
Lovelle. Kalamazoo. Michigan I!i0 07. 

$150 WEEKLY Possible Address- 
ing, .Stuffing Envelopes. Information 
send 25c stamped, addressed enve- 
lope to; D & M Advertising. Box 
4347-S. Colorado Sprincs. Colorado 
80030, 

PORTABLE Sandblaster $29.95. 
Distributor wanted. Free brochure. 
Inka. Box 66573C, Houston, Texas 
77006 

MAIL Baby Catalogs imprinted with 
your address to New Mothers for Big 
Profits! Details 25c. Volz-PS. Ypsllan- 
tl^ Michi gan 4819 7. 

MAKE Magnetic Signs. Big Prof- 
it*. Free Information. Universal. 
Lenora. Kansas 67645. 




PROFITABLE ONE-MAN 

ELECTRONIC FACTORY 

Investment unnecessary, knowledge not re- 
quired, sales handlad by professionali. 
Postcard brings facts about this unusual 
opportunity. Write today! Barta-JY, Box 
<f48. Walnut Creek. CA 94597. 



EARN $60.00 Daily Manufactur- 
ing Concrete Fence Posts. Practical- 
ly no investment. Send Stamped- 
addressed envelope. American. Ex- 
celsior Springs, Missouri 64024. 



NEW! BIG PROflT! COMBINATION 

-HOME BUSINESS 



Nr tfPf! ^^ihncj '.a,. r^peMifi .orally 
aid or Ma-i Drtier, Up lo $6500 ne; prohl 
jeat y* - and more' Operate sparetime 
WpiTE '.vi'.h liltlfe or no capital NEW, Proiilafc!? 
TODAY! H",^e Business Plan - INVESTIGATE' 



Ffiee BSOCHURE OUTLINES FACTS- ACT NOW 



MILMAR INTERNATIONAL, LTD. 

DEPT.M- P S»P.O.BOX8 3 « PAISLEY, FLA. 32767 

$100.00 WEEKLY spare room. Raise 
redworms Odorless Soilless way. 
Charles Morgan, Box 1 16-C, Bushnell. 
Fla. 3351 3^ 

START Your Own Correspondence 
School — United Career Schools. 
5820 Imperial, South Gate. California 
00280. 

STUFF Envelopea. Make 2Sc each. 
No addressing or Postage necessarw 
Details $1 00. Davan. Box 7T. Middle 
Islan d. New York 11953. 

$70 TO $200 Weekly - Home. Spare 
Time Simplified Mail Bookkeeping. Im- 
mediate In-ome. Easy. Audltax. Box 
347411> Los Angeles. California 
90034. 

HOW To Make Money Addressing. 
Mailing Letters. Offer Details 10c. 
Lmdbloom Sales. 3636 Peterson. Chi- 
cago 60659. 



be a TAX CONSULTANT 



Income unlimited in full or part time home busi- 
ness preparing tax returns in busy tax seassn, 
plus year.round monthly fees to $50 from busi- 
ness tax service. No bookkeeping experience 
needed. We train you at home, help you start. 
Accredited Member NHSC. Free literature. No 
salesman will call. Vet Approved. National Tan 
Training School, Monsay, 1\VD,N.Y. 109SZ, 



PHOTOS! The home gold mine! 
Gruai uoiiuind. t-rices, where anu now 
lu sell — $i.OO. Oak Enterprises, Box 
48cE, Oak brook, Illinois 60321. 

GET CASH WHEN YOU WANT IT. 
Upnoistury skills are in great demana. 
.i*c.i. .iv.tiica can make $o-$lu hour 
part-time. $100 or more for redoing 
jost uiie chair: Learn at home — we 
snow you now. supply all tools and 
(lo-it-yovirself lumiture kits. Veteran 
Approved. Booklet malted FREE. Mod- 
ern Upholstery Institute, Box 899ZPS, 
L.range, California 9266J. 

VreE Moneybook^ "990 Successful 
Little One-Man Businesses." plus mon- 
ey loans. Work Home! Small Business 
Index, Oept. 16, Kerrville, Texas 
78028, 

DON'T OVERLOOK vital research 
facts! Comprehensive new study ana- 
lyses profitable home business oppor- 
tunities and techniques, Informatioit 
Free. Infomedia, Dept. BR. Box 114. 
River side. Connecticut 06878. 

FREE - Home Business Guidebook' 
Get expert help launching your second 
income. Write: Moneybooks, Box 171- 
P0211. Lake Bl uff. Illinois 60044. 

WRITE $$$$ MANUALS!! 
TREME.^iuOuS Profits! Printing, 
Publishing, Cheaply, at Home. Econ- 
omy tnterprises. No. 23-A, Highland, 
Maryla nd 20777. 

EARN Money! Become a Member of 
Our Mail Order Firm. For Information 
send 25 cents to: Guy's. P. O. Box 
.•>o77. Philadelphia, Pennsylvania 
19143. 

IWTRt,ijER' Alarm Systern. 'Prac- 
tically No Investment. Details $1.00. 
llefundablu. Eliat. 1225 Robbla Drive. 
Sunn.wa e. California 94087. 

SAVINGS lidid 60~r<, Per Annum! 
Learn U^w. Earn i-ig Profits! Free 
Particulars (Stamped envelope). Man- 
agcr . Bo x I'C-7U414. Se attle 98107. 

BIG Mone> At>andoned Land. Helped 
Others. 1-rvc inf-jrmation. Tax Sales. 

Box 3 1:. M ontreal. Canada 206 . 

ABANDONED SILVER 

Free Infor- 



CLAIM _ 
.•^20.000 sc;rct revealed! 
mation: Silverman 4A-12. Box 548. 

U .jo.lvil'.j. lexas 75979. 

HOW to Make $30,000 Net Yearly. 
Complete program $2.00. Fuller, 228- 
C Lemmon, Sumter. South Carolina 

29150. _ 

WHO'S MAKING a' BUNDLE? How- 
Much prollt does Joe's business make 
I exactly I? Any business? Costs? Cash 
Needed? Knowledge Needed? How to 
Start? Case history details on every 
profitable business around. Write 
FREE: INSIDERS REPORT 2 P. Box 

90954. Los Angeles 90009^ 

EASY Start in Mailorder. Books. 
Merchandise, Catalogs. Free Details. 
Artoric-PS. 770 E. Griffith. Fresno. 

CBUfornia 93704^ 

OPERA-TE " Charm and"' Modeling 
Business by .Mail. Royce. 14603 Dor- 
chester. HM-I13, Dolton. nunois 
60419. 



FREEI THE WORLD'S 
EASIEST MONEYI 

Whil JMiy.H iliMt ymi Imvu lo wwpat iiiid 
Htiahi to wlml up with a rDnuiier There 
Ih aiKirlUT wft>. Il'ji lOU'.r hoiteMt. 
I<'«al, I'Kog cufty! T(i (U>imiimtrate Its 
wruUli-Drtxlui'IiiK i>iiHHlhilltle.H, we'll send 
you FKKK tm> pye-oiM'iilim Iteportsl 

Tht-y Hlmtti'i rnrevei tlic nlil taMh- 
inneU iintluti that hanl work (ami lutN 
ot It) if4 the only pathv^ay Xu rlWnnI If 
hard wtuk is not the an»ner, what Is? 
This; All extraordinary nieihiwl now 
behiK iiwd Ity a small, clever tirnnii to 

pif'k up is.non . . . $10,000 . . . 

friO.llOO or more luHy! Now yow are 
Koinu to illM<'o\er exactly what li In 
. . . exactly how to ii.se It to hiilfie 
your hank accouni . . . exactiv how to 
pick up THE WORLD'S EASIEST 
MONEY. 

You'll abui Kct this IxtniiH: 'I'rlal 
ArenilH-rMhip In FINDKRIIOOD. the 
nnl(|iie buHlnes-s corixiratlon oruaidTied 
tn UtiM. that makes It all poHHlltle. 

For rtLsh sliliMncni or lte)>orts uiul 
kit. relnni this ail with your name. hiI- 
dress, /.Ip ciMlt- and %1 !■■ help cover 
inrntaRc. handlin;!. and leulHiralion 
costs. KINOKltHOOO. Inc.. sr-39. 15 
\V. :tstli St.. Xeu Vork. N.V. 10018. 
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IMPORT Opportunity Free At Our 
Risk and Expense for One Full Year. 
Earn $15,00u or Pay Nothing. Details: 
Norttieast Imports, World Trade Di- 
vision. Box lllNll. Fremont. New 
Hampsliire 03044. 

TAKE Cataloe Orders. We drop-sliip 
1001 best seliing specialty products. 
LfOwest below wholesale prices. Im- 
mediate delivery. Spectacular home 
business opportunity, free Book. Spe- 
cialty Merchandise Dept. S-S-11. 
Woodland Hills. Calitorma 91384. 

MAIIX)RDER Millionaire helps be- 
ginners make $500 weekly. Free report 
reveals secret plan! Executive ( IBll ) . 
333 North Miciiigan. Chicago 60601. 

IMPORT - Export opportunity, prof- 
itable worldwide mailorder busmess 
from home, without capital; or travel 
abroad. We ship plan for no risk ex- 
amination. Experience unnecessary. 
Free report. Mellinger. Dept. G2S9B, 
Woodland Hills. California 91364. 

MAILORDER BEGINNERS LIBRARY. 
Learn Professional Secrets Inexpen- 
sively! Write; HOW. Box 4457PS11. 
Downey. California 90241. 

MAKE IT. SO to $15.00 hourly 
building portable custom cases in your 
home. Huge demand. Get orders by 
mail. We supply materials, instructions 
— everytfiing. Free Details. Custom- 
case, 6075 De Soto. Dept. C-Sll, 
Woodland Hills. California 91364. 

SECRETS! Mail Order Success. In- 
ternationally famous expert reveals 
how to make home business fortunes. 
Beginners: Get free report "Make 
Money By Mall." Discloses free adver- 
tising, profitable products. Mallco. 
Dept. GC69B, Woodland Hills, Califor- 
ma 913B4. 

$700 MONTHLY. Immediate Income, 
Stuif envelopes at home, information, 
send self-aduressed stamped envelope. 
Cottage, box 25053-DAK. Los Angeles. 
California 90025. 

MAKE durable building plastic eas- 
ily. Waterproof. Fireproof. Economi- 
1.81. Bays Laboratory, cedaredge. Colo- 
rado H1413. 

RECEIVE $250.00-Stufr 1000 En- 
velopes. Earn Immediately. Details 
2bc. satTar. Box 19o6p:s3, Atlanta. 
Georgia 30301. 

INSTALL Burglar Alarm Systems. 
Big profit home business. Beginners 
start spare time, without mechanical 
experience or costly equipment, l<ree 
stiirter pian. Nasco, Dept. G269B, 
V»uo jiand Hi lls, Califor nia 91364. 

$250.00 PER thousand. Stuffing 
Envelopes! Unconditional Money Back 
Guarantee! Complete starters kit $1.00. 
ilOMEvvURKERS. Box 24413DG, Oak- 
land, California 04623, 

1 MADE $2,000.00 Monthly by 
Mailorder . . ■ Evenings Only! You 
Can Too. Free Proof! Asbury. Box 
IBl-C, Madison. Ohio 44057. 

$200.00 DAILY In Your Mailbox! 
Opportunity To Follow Mailorder Ex- 
perts, Free Details. Associates, Box 
136B, Holland, Michigan 49423. 

PIANO Timing Learned Cjuickly at 
Home! Tremendous Held! Musical 
knowledge unnecessary. GI approved, 
information Free. Empire School, Box 
327, Miami J3146. 

BECOME Our MaU Order Distribu- 
tor with $150 investment. Free Bro- 
chure. Audit Controls. 50 Brookside 
Avenue. Fair Lawn. New Jersey 07410. 

$25.00 HUNDRED stuffing enve- 
lopes. Immediate earnings. Beginner's 
Kit. $1.00 (refundable I . Lewcard. 
D3 92PS. Brea. California 92621. 

DO Simple Addressing — Mailing. 
Receive $12.95 orders. Keep $8.00 
profit. Details Free! Quality. Box 9S. 
East Ro^kaway. New York 11518. 

VENDING Machine. No selling. 
Routes earn amazing profits. Big cata- 
logue Free. Parkway Corporation, 715- 
PSB Ensor Street. Baltimore, Mary- 
land^ 21:^02, 

FREE Book "2042 Unique, Proven 
Enterprises." Tiny Businesses but Huge 
Profits! How Little Fellows beat infla- 
tion. Work home! Haylings, Carlsbad. 
California 92008. 

MAIL Baby catalogs, imprint, to 
new mothers. Big profits! Details 
$1.00, Krefski, 609-B Lee. Plymouth. 
Pennsylvania 18651. 

HOLLYWOOD Cementcraft: Offers 
Highly Profitable Home Business. Ex- 
perience unnecessary. Unlimited 
Unique Pottery Designs. Easily Made 
Without Moulds. Birdbaths, Fountains, 
Wisiilng Wells. Waterfalls, etc. Chemi- 
cal Coloring Formula Marble-glazing. 
Free illustrated Brochure. Concrete 
FacU, 602 Athens Street, Altadena. 
Califo rnia 91001. 

MAKE Year's Income in 8 weeks 
Camping. No selling. Capital or Land 
necessary. Write Edru's. Route 5. Box 
5733, Gig Har bor, Washington 98335. 

BECOME "Mbrtgage Broker," Lu- 
crative! Capital Sources, Box 99D, 
Uleta, Fl orida 33164. 

$60,00 DAY, Manufacturing con- 
crete posts. Blocks. Mold Equipment 
Catalog $1.00 refundable. Carlane. 
Route One. Box 95, Rapid City, 
South Dakota 57701, 



TREMENDOUS Wholesale Bargains. 
Half million nationally known prod- 
ucts. Rock-bottom prices. Close-outs, 
bankrupts. Dropship merchandise. Au- 
tomobiles. Worldwide Imports, Hong 
Kong clothes. Free details. Internation- 
al Buyers, Box 16386-PS5, Portland. 
Ore. 97233. 

EARN Money railing flshworms for 
us. Write: Oakhaven-43. Cedar Hill. 
Texas 75104, 

VENDING Machine Catalog, Rake, 
523 PS Spring Garden, I'hila, Pa. 
I rfiaa. 

SELL Books by Mail. Complete Deal- 
er Setup - 35c, Midwest MaU Sales, 
Box 44R2PS, Shawano, Wisconsin 

54166^ 

FREE Literature — Make Big Money 
Raising Flshworms and Crickets; Car- 
t er Farm. Plains. Georgia 31780. 

I MADE $40,000.00 Year by Mail- 
order! Helped other* make money! 
Start with $15.00 — Free Proof! 
Torrey, Box 318F, Ypsiianti, Michigan 
48197. 

$500.00 WEEKLY, Selling Business 
Information by Mail. FREE DETAILS. 
Clark, Box 80S31N. Atlanta, Georgia 
30341. 

CUP Nawspapar items $1.00- 
$5.00 each. Details tree. Waiter. Box 
1360-SA, Erie, Pennsylvania 16512. 

GET Started in Mailorder the Sim- 
ple, Easy Way! FREE Details. E. Duke. 
924 Linda Vista Drive. West Chester. 
Pennsylvania 19380. 

GOLDEN Opportunity. Big profiu 
selling books by mail. Details, sample 
catalogue 25c, Cascade Specialties, 
Mosier, Oregon 97040. 

PLAN Ahead "1974's Greatest Mail- 
order Opportunities." Absolutely Free. 
Nell H. Tasker, Shamokin, Pennsyl- 
vania 17872, 

LECTROGLAZING 

ONCE IN A UFETIME OPPORTUN- 
ITY Resurfacing Old Bathtubs and 
Ceramic Tile without Removal in 
Homes, Motels and Hotels. Unlimited 
Market. Send $1.00 for Brochures and 
Information. Refundable with First Or- 
der to: Lectroglaz, 926 North Hard- 
i ng, Chicago, Illinois 60651, 

NEW! 700% Profit! Make, Sell 
Bricks! Free Details! Xcito Forms, 
5715 North Mozart, Chicago, Illinois 
60659. 

HERBAUSM! The Hume Gold Mine! 
FREE LESSON, SEEDS. Herbalism In- 
stitute-A, Box 968. Clendora. Califor- 
nia 91740. 

100 BUSINESSES YOU CAN 
START FOR LESS 'IHAN $100. Free 
Report. Educational. Box 3133L. San- 

ta Rosa. Californ ia 95403. 

PROFIT-OF-THE-MONTH 

.MONTHLY Prospects Leads Gifts, 
Decorative.' Advertising Specialties. 
Minor Assemblies Optional. Send $1. 
.MONEX. 11669 SanU Monica. Los 
Angeles 90025. 

ELECTRONIC Assembly Business. 
Big profits. Stiu't home, spare time. 
Investment, knowledge, experience un- 
necessary. Free illustrated literature. 
Barta, Box 248LY. Walnut Creek. 
California 04597. 

SMALL BUSINESS OPERATORS. 
Learn how to increase your profits 
and operate more elTectively. Big busi- 
ness techniques exposed. Subscribe to 
the "Small business Reference Letter." 
3 month trial ( new subscribers > ONLY 
$2. One year $18. FREE bonus copy 
of "Analyzing Your Investment Op- 
portunities" for prompt action. Guar- 
anteed fascinating and informative. 
Hamilton Publications, Dept. PSB, 
Box 156, Stratford. Connecticut 
06497. 

LET Others make money for you. 
Start Homo Business. Full or part 
time. I show you how. Free Report. 
Morgan. Dept. G269B. 6100 Variel. 
Woodland Hills. California 91364. 

$25,000 + 'inSARLY — Spare time. 
Guaranteed Mailorder System! Start 
with $7.00. Rush 25c ( refundable I . 
Mears-PS. 5363 Essex, Alexandria. 
Virginia 22311. 

BIG Profits, Sell Engraved Social 
Security Plates. Free Sales Kit. Bag- 
well s. 119-PS Oakhlll Drive. Green- 
ville. South Carolina 29611 . 

MAKE $92.00 From Square Foot 
Plywood with Jigsaw or Bandsaw; Re- 
vealing Details 25c. Woodetz. Bridge- 
water. Massach usetts 02324^ 

$5,000.00 WEEKLY Possible. Very 
simply change Refrigerators. Air Con- 
ditioners to use 1 3 less electricity. 
Details $40.00 - Refundable. Space- 
men. Box 16046. Kansas City. Mis- 
souri 64112. 

HOMEWORKERS - $25.00 Hundred 
Stuffing Envelopes. Details 10c. Save- 
Rite Sales-PS. P. O. Box 81. Morton 
Grove. Illinois 60053. 

BRAINSTORM Your Way to BIG 
$$$ in Spare Time! Free Brochure! 
REOCO. Inc., 205 Chisolm Trail, Stage- 
coach Acres, Prescott. Arizona 86301. 

NEED WORKERS! Make $600 A 
Week. Application $2.00. Franklin's. 
2775 Landpark, Sacramento, Califor- 
nia 95818. 



67 MONBYMAKING 
OPPORTUNITIES 

EARN MONEY IMMEDIATELY 

SELL Nationally Famous Knapp 
Shoes part-time or full time. High 
cash commission immediately plus 
bonuses monthly, benefits. Your own 
hours, your own business. No invest- 
ment. Free selling and training kit. 
Lowell Harris. Dept. PS-11. Knapp 
Centre, Brockton, Massachusetts. 
0240 1. 

$100.00 EXTRA Weekly Eas.vl 
Spare Time! Details, Beautiful Sample 
Free. Russell Products, Dept. D6 1. 
Columbia, T ennessea 38401. 

ADD.'iESSERS — 50 Companies 
Want Addressers, Send Self -Addressed 
:nvelope. Cal Enterprises, Box 4516- 
Y, Compton, C alifo rnia 90224 ; 

MAILERS Wanted! ~Gross up ' to 
$500,00, mailing 1000 circulars. De- 
tails, 25c. Smyre's, 953PS, Newark. 
N.J. 07101, 

PENNY STOCKS have profit poten- 
tial. Free information, Analyst-PS, 
Box 214, Rendondo Beach, Cali- 
fomla 90277. 

$40 DAILY Possible Tying Fishing 
Flies at Home, Details 25c. Flyco, Box 
4S1P S, Al b any, Oregon 97321. 

HOW TO MAKE 
MONEY WRITING 
Short Paragraphs 

No tedious study. 1 t«U you wliat to write, 
wbere and how to sell, and HUpuly list of 
edttorK buvini; from beglnnerij. .Many sm.-ill 
checks add up lo spare time Income. Write 
to sell, rlirht away. Senrl name for flee facts 
on my "Home Studies In Wrltlnir." 

BKNSON BARRETT, Dept. S«-E 
•216 M. Clark St., Chicago, III. 60— O 

START Small, Highly Profitable 
Electronic Production in your base- 
ment. Investment, knowledge unneces- 
sary. Postcard brings facts. Barta-KY. 
Box 248, Walnut Creek, California 
94597. 

MEN - Women! Fill out income tax 
forms at home in own business. We 
show you how. Simple, easy to leam. 
$700 per month earnings possible. 
Details mailed free. No salesmen. Hur- 
ry, Federated Tax Home Training 
School, 2030 Montrose, Chicago 
60618, 

LEARN the secrets of repairing 
junk batteries. "Fabulous Profits" 
at home. Battery Shop, Box 820, La 
(Juinta, California 92253, 

$200,00 TOOM sheet Plywood 
(Scrap) Details 25c. Novelties, 610 
So. 24th, Elwood, Indian a 46036. 

FREE Secret Book "2042 Unique. 
Proven Enterprises." Largest success- 
ful collection! Fabulous "Uttle 
Knowns. ' Work Home! Haylings, Carls- 
bad, California 92008, 

ADDRESSERS and Mailers Needed! 
Free Details! Splendid Opportunity' 
Delta. Box 24 O, Chalmette, Louisiana 
70043. 




An Important Study 
from Oxford, England 

HOW TO BC A MILLIOMAIfte 

in only 3 years without working. 

You have a choice nowadays (if 
you can call It a choice) of money 
lOO'i secure In bunk deposits ac- 
tually losing you money after allow- 
ing for inflation. Stagnant shares. 
Or get-rlch schemes where you may 
risk losing your shirt. But there 
are ways you can get bank deposit 
Interest AND raise yourself to real 
riches, even $1,000,000, with all 
this brings you in magnificent 
home, business, family security, 
happiness, luxurious leisurely liv- 
ing. Easily without work. And 
most Important of all with lOO't 
security against loss of capital 
Kuurunteed by a fidelity bond mak- 
ing It as no-risk as deposits in a 
large bank. You beat runaway In- 
flation and also protect yourself 
against further dollar value de- 
cline. Tax minimum, sometimes 
free. Money required any amount 
minimum $100. What is ynur 
choice? Bank deposit interest'? Or 
bank deposit Interest PLl'S op- 
portunity to riches with 100<; se- 
curity as above? (Now that's a 
choice: I Want further information 
rushed airmail? Together with fas- 
cinating conclusions "Any Way For 
The Small or J..arge Saver?" Simply 
complete coupon, enclose $2 and 
post (airmail from U.S.A. 21fi to 
Oxdon Special Opportunities, Oxdon 
House, Dept. PS'C, P.O. Box 60, 
Oxford, OX2 7DT, England. 

Please Print Clearly. Enclose $2 

Name 

Address 

City State Zip 



1000% PROFIT Bronzing Baby 
Shoe* In Your Hom*. FrM HonMt 

Facts, NBC-PS, Gower, Missouri 
64454, 

$75 DAILY Showing Car Owners 
How to End Waxing- Polishing For- 
ever, Samples, details Free. Interna- 
tional, 34 E. 12th Street, New York. 
New York 10003, Dept, PSD-1, 

$25 HOURLY Profits. Repair, Re- 
store, Recolor Vinyl, Naugahvde, Plas- 
tic, Leather, Car Tops, Interiors, Up- 
holstery, Furniture, Apparel. Work on 
Customer's Premises. Complete pro- 
fessional kit under $30 starts your 
own business; easy, simple, no experi- 
ence necessary. Write for details and 
Free sample of process. Inter-Fiber. 
34 E. 12th Street, New York, New 
York 10003, Dept. PSV-1. 

HOW to make Money Writing short 
Paragraphs, Information Free on 
"Home Studies in Writing", Barrett. 
Dept. C-8e-Dl. 6316 N. Clark, Chl- 
cago 6066 0. 

OVER $16.50 an hour. Spare time 
at home! Rubber Stamp industry 
needs small manufacturers. We fur- 
nish all equipment and know-how! 
Particulars free! Write: Roberts. 
Room RC-3-CP, 1512 Jarvis, Chicago, 
Illinois 60626. 

EASY-Profitable. Complete infor- 
mation on "'Wrought Iron Scroll Work 
At Home, Without Heat," WITCO, Box 
663-E, West Caldwell, New Jersey 
07006. 

$500 WEEKLY Showing People 
How to Eliminate '"Waxing of Floors 
Forever," Free Information. Fiberglass, 
34 E, 12th Street, New York, New 
York 10003, Dept. PSG-1. 

PYRAMID Anything Worth $10.00 
into $100,000.00 without work-risk. 
Absolute proof-free. Coscot, Box 
9007, Santa Rosa, California 95405, 

WORLDS Leading contest maga- 
zine, 50c, Prizewinner. 1315 Central, 

St. Petersburg. Florida 33705, 

"NEW" Product Turns Dimes into 
Dollars! Free Details. Ideaco, Box 
69828XY, Los Angeles 90069, 



$ 75.00/HOUR $ 



FROM BIACKJACKI EAIN A IIVINC 01 ENJOr 
rOUl NEXT VACATION. flAr REIAXED. IT IS UN- 
COMrtlCATED, NEW AND 100% OUAIANTIIOI 
NEED OMIV SMAtl CATITAt. NO ONE HAS CVtl 
AUEO rot tKEII MONEY-IAOC ... NO ONil 
IT WO«IU- 'SEE FOI rOUtSELF " 
3(M>AY MONIY-IACK OUAKANTIf 
SEND ONlT tS.OO DEPOSIT C O D. Ol tlS.OO TOi 

WAYNE W. YOUNO 
CAIITOH ID. HAIWINTON, CONN. 0«7«0 

* lOVEINICHT DELIVEIT POSTAGE. PAID) * 



SPARE Time cash. Sell Famous 
Hanover shoes. Actual samples and 
sales kit Free. No experience needed. 
No age limit. Lowest prices for high- 
est quality makes selling easy. Every 
man a prospect. Big daily commis- 
sions. For full details, write Hanover 
Shoe, 1042 Carlisle, Hanover, Penn- 
sylvania 17331. 

FREE Cash By Mail Plan! Spare 
"Time Gold Mine. Fact Sheet Free. Di- 
vision C, Box 290, New York, New 
York 10018. 

YOUR ideas are worth big money. 
Exciting new book tells secrets. Free 
details. Neotek ( PSA-M i , 19309 Re- 
vere, Detroit. Michigan 48234. 

$250.00 WEEKLY Possible 

Stuffing Envelopes. Details 35c and 
self addressed stamped envelope. 
Royal-4PSl, Box 63343. Los Ange- 
l es 90036. 

HIGHER INCOME. Security and 
Power. 256 page Book '"Thinking 
Big" reveals secrets that make men 
Rich! Send $2.00. The Variety House. 
PS113. 1414 South 120th .Street. Se- 
attle. Washington 98168. 

200 r, PROFIT Selling Rings. Tri- 
ple Money In 30 Days Or Money 
Back. Free Details. Anka. P. O. Box 
8036-PS. Cranston. Rhode Island 
02920. 

70 SOCIAL SECURITY PLATE 
STYLES! FREE SAMPLES AND SALES 
KIT. SYSTEMS. DEPT. CN-21. BOX 
341. NORTHFIELD. ILLINOIS 60093. 

ROULETTE. Learn how to play like 
the pros. Know the odds on every bet. 
Learn what single bet never to make. 
Be a winner on your next trip to Las 
Vegas or the Caribbean. Send $1.00 
to: DATA-MA"rE. Department B. Box 
403. Yonkers. N ew Yo rk 10702. 

400 % PROFIT from square foot 
>/4" plastic. Details Free. Jo-Mar-Ko. 
POB - H348g3. Detroit, Michigan 
48234, 



) ELECTRONIC 
ASSEMBLY BUSINESS. 



Stan home spare tiire. Investment, knowledge or 
experience unnecessary BIG DEMAND assemDIing 
electronic devices. Sales handled by 
professionals Unusual business opportunity 

FREE: Compltit illustnlad liUnluri ^ 
™^ BARTA, Box 248MY 

Walnut Creek, Calil 94597 



190 POPULAR SCIENCE 



FREE. Laani deuns o( easy wayB to 
make money full or part time. Write 
for Free 5-month subscription. Sales- 
man's Opportunity Magazine. Dept. 
18-MM. 1460 Hancock Center, Chi- 
cag o 60611. ^_ 

FREE 100-paee Catalog waiting to 
brine you Big siiaretime cash commis- 
sions. Sell Advertising Book Matches. 
Every business a prospect . . . complete 
selling instructions furnished. Steady 
repeat business. Dept. FA-1173. Su- 
perior Match Company, 7530 South 
Greenwood Avenue, Chicago. Illinois 
60619. 

S25Q.00 PER Thouaand. Stufflnc 
Envelopes! Unconditional Money Back 
Guanntael Complete ■tartenUtSl.OO. 
HOMEWORKERS. Box 24413-CG. Oak- 

land. Call tomia 94623. 

PLAN Now for Extra Money tor 
Christmas. Make $1,000.00 in spare 
time in mall order. Start immediately. 
Proctor Enterprises, 3270 Chancellor. 
Memphis, Tennessee 38118. 

WIN $1,000,000 in the New Jersey 
sute Lotteryl Rush tl.OO ter Cgn- 
plete Dataila, InatniettoiMl Satlafaettoii 
Uuarantewl. Albricbt. 43 Station Road. 

Oanbury. New Jaraey 08512. 

i GO Into Your Own Business for less 
I than $100. start now earning up to 
$250. weekly in spare time. Send 
I $2.00 tor pamphlet to Carlisle. Box 
10907. St. Petewburg. Fin. 33733. 

I HOUBWORKERS - Midlan Wanteds 
Rea InfonBattm. C. AUen. 3418 I«ri. 
Santa Ana, CalUomU 83706. 

I 62 eMPLOYMCNT 

I INFORMATION 

AUSTRALIA — NEW ZEALAND 
WANT YOf! 60,000 Jobs! Paid Trans- 
portation! Latest Information and 
Forms. $1.00. Austco. Box 3623F. 
Long Beach. C aliforni a 90803. 

OVERSEAS JOBS '— NOW HIR 
INC. 103 Countries. All Occupations. 
High Pay, Free Transportation, Tax 
Ceneflts, Latest Computerized Reports 
— $2.00. TRANSWORLD, Internation- 
al Airport, Box 90802F, Los Angeles. 
CaltforDia 90009. 

OVERSEAS Jobs — Europe. .South 
America, Australia, Far East, etc. 
2000 openings all trades. Construc- 
tion. Office, Engineering, Sales, etc. 
$70U to $3,000 month. Expenses paid. 
Free Information. Write: Overseas 
Jobs. International Airport, Box 536 
P, Mi ami. Flori da 33148. 

OVKRSEAb^EMPLOYiMENT . . . Aiis 
tralia, Euro[>e, South America, Asia! 
All occupations! $700-.i;3.000 month- 
l.vl Write: Emnloyment International. 
Box 29217-FK, Indianapolis. Indiana 
-16229. 

63 SPECIAL SERVICES 

INFORMATION On An.vthing. Fereu- 
•on RaMarci) Spadaliata, 73-35 Wood- 
I lida Avan ie, Woodaida, New Vork 

iinr. 

' INFORMATION On Anything, Uni- 
versal Information. Box 9131. Shreve- 

port Louisiana 71109. 

INFORMATION On Anything. Wood 
Research, Box 533, Hillsboro. Ohio 

15133. 

NEW HAMPSHIRE: Weekly Lottery. 
Eveiytiiing Honeat and local. Sand 
$3.00 for Oompiata Dataila and apirti- 
eatlon. Chaatar Kntaprlaaa. Box 83. 
Jeffacaoa, Naw Hanwaffia 03583. 

PROFESSIONAL SERVICES 



INFORMATION-All subJectS-Final ' 
Rough Drafts - Data Analyiad and 
compiled. WCM. Box 197. Rolden. 
Massachusetts 01520. 

ee AGENTS WANTED 

YOUR own business — .Suits .SI. 50: 
Overcoats 65c. Mackinaws 3:)c: Shoes 
12Vac; Ladles' Coats 30c: Dresses 
ISc. Enormous profits. Catalog Free. 
Nathan Portnoy Assoc., 2109-J Roose- 
vel. Road, Chicago. Illinois 60608. 

EVERY man a prospect. Refundablf 
sales kit offer showing line belt buck 
les. tie clasps, money clips, cuff links, 
lapels, identification badges. Individu- 
alized with customer's name and em- 
blems. Cap badges for trucking, bus. 
taxi, police, firemen, also poatal, let- 
ter carriers and liaatv eoaatruetton 
embtama. Chidea 6000 anddama. 
Hooitfaat, BOK 10S8'-PS, Fmvldance, 

Rx oaooi. 
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DISTRIBUTORS WANTED 

S100.00 BCTRA a week easy! Spare 
tlma! Double Air Cushion shoes. Men's, 
women's line. Dress, work. play. High- 
est commissions. Shoes for yoursaU, 
Outfit Free. Bronson, Dept. W-llS, 
Minneapolis, Minnesota S54U8. 

NEW. Compact Fire Extinguisher. 
Laboratory Approved. Fantaatlc Prof- 
its - Zxclusive taiTitories. Norwich 
CbaBai ca l. Notwieh, Coaaaetieut 
0b33S. 



BECOME a successful Manufactur- 
ers' Representative. Manufacturers 
Agents Newsletter tells you which 
firms are Ijoking for representatives, 
the firms product line and territories 
available. For information write: Man- 
ufacturers' Agents Newsletter. Dept. 
151A. 23573 Prospect Ave.. Farming- 
t on, Michigan 48034. 

DO you wish to use or sell a plant 
rood that Is Aeld proven, shows the 
greatest results at lowest cost? Some- 
thing different in sales and use. Big 
monthly Income or eet your fertilizer 
Free. CampboU'i raro-Green. IBM. 
1928 1. 470 Dewey, Roehelle, llnnols 

60168. 

HELP -"Full or Part Time. New Prod- 
uct/ Service Information. Mail Resume 
to: Box 135 RRl. Roseburg, Oregon 
97470. 

BIGGEST Earnings Ever! Sho«' Fa- 
mous Hertel fully referenced Bible on 
Proved Plan. Startling 3-dimension 
cover. Easy credit plan. No invest- 
ment. Demonstrator furnished. Write: 
International Book, Dept. P. Bo.x 118, 
Wichita, Kansaj 672 01. 

■"HOW to Succeed in Yovir Own 
Business" Report Free. 1000 proven 
money makers. Write: 660-B upper 
Mountain Avenue. Little Falls. New- 
Jersey 07424. 

TEXAS REFINERY CORP. offers 
opportunity for high income PLUS 
cash bonuses and iringe benefits to 
mature Individual in your area. Re- 
gardless of experience air mall U.B. 
Pate, Pres.. Texas Refinery Corp., 
Box 711, Fort Worth, Texas 76101. 

COLLECTION System Sample $3.00. 
Donn S24,00. SeU SlS.OOfidi. Crad- 
itofs Service, Murphy, North CaraUna 

28906. 

HIGH Fronts, Unusual Items. Free 
Details. WiUon. Box 181P, Warmin- 

ster. Pennsylvania 18974. 

SELL Advertising Ball Pens. Cal- 
endars. Ad-Specialties — Build Own 
Repeat Business — Free Details — 
Fleming, Dept. B, 6535 Cottage Grove. 

Chicago 60637. 

EARN Up to thraa times your coet 
on dozens and doaana of unustial, 
unique gift items. Receive catalogs 
imprinted with your name and ad- 
dress. Drop shipment available in any 
quantity of packages direct to your 
customers using your own labels. 
Order today and receive our catalog 
with confidential wholesale price list 
plus a beautiful sample gift. Send 
.S2.00 refundable on your first order. 
CDS Enterprises. Dept. PS-1123. Box 
638. New York. New York 10005. 

MAJOR. 43-year old. Greeting Card 
Publisher - Now Seeking Full or Part- 
time Salesmen to contact retail 
stores. No Experience Necessary. Easy 
Sales. Huge Commission Rate. Write 
Today. Modeme Card Tompany. Dept. 
PS-ll, 3855 North Lincoln Avenue. 
Chicago. Illinois 60613. 

FREE — Easy Ways to make money 
selling exciting new products — full 
spare time. Send name, age for 
months tree subscription. Salesman's 
Onportunlty Magailna. 1460 Hancock 
Cantar. D^. li-MS, CUeato, Illlnei* 
60611. 
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REMAIUNG 
SERVICES 



CONFIDENTIAL, Receiving - For- 
wardlns. Remails 35c. Hlilegaa, Box 
169FS, Haineaport, New Jersey 
08036, 

TOUR Mail Raealvad - Forwarded. 
Hedspetli, 3a4PS South First, Al- 
h ambra. fcalilomla 01803. 

FLORIDA Mall RaoalviBg,' Forward- 
ing. Write: National, Box 587-FS. St. 
Fetersburg. Florida 33731. 

CONFIDENTIAL: Rcceiving-Remail- 
ing-Forwarding Service. Naols, Box 
3021, Noroton. Connecticut 0GK20. 

CONFIDENTIAL: Remailing, For- 
warding. Houston or Pasadena. 25o. 
P. O. Box 1718 Pasadena Texas 
77501. 

EUROPEAN Conlitlentlal Hemalls. 
Singles $1.25. Receiving. Sarah Tay- 
lor. 6520 Worms Hermsheimer 122. 
Germany. 

AUSTRALIA Re-Airmails. .SI. 00. 
Tabatha. 2 Pearl Avenue, Belmore. 
2192. Australia. 

KEEP Your Location Confldentlal: 
Use Our Address. Wright, C-2112, 
Ashevllle, N.C. 38802. 



$9 



CONTESTS 



SAMPU - Sweepstak 
3Se. Benro Snterpnaea, Bos 6656P8, 
Phlladalnhla, Pennsylvania 19149, 

NEVER WON ANYTHING? Anyone 
Can Win Sweepstakes CODtasts! Free 
details. Services. Box 644PFM, Das 
Moines, lows 60303. 

70 AUTHOR'S SERVICE 

WANT Your Book Published? Learn 
how we publish, advertise, promote, 
distribute. Many successes. Free twolc- 
let PS, Vaatasa, 016 W. 34tta, N.Y. 
lOOOr 



72 EDUCATION & 
INSTRUCTION 

JACK Hudson Made $20,000 work- 
ing just 6 months in Accident Investi- 
gation. Train at home in spare time. 
No college. No selling. Free placement 
service for Jobs that furnish car and 
expenses. Huge, growing field. Men 
needed urgently. Details Free. Univer- 
sal Schools. Dept. 1-11. 1129 20tli 
street NW. Washington, D C. 20036. 

Get A British Diploma in Color. 
Philosophy, Biochemistry, Radionics. 
Homeopathy, 35 courses. Curricular 
free. Dept. FSM, Braintridge Forest 
School, "HlghSeld" Dane Hill Hay- 
waro3 Heath. Sussex. England. 

LEARN AuctionaaiiBS. Fraa Catalot. 

Relsch Auction Colleca, Mason ClQr 

3. Iowa 50401. 



PIANO Tuning quickly learned with 
home study course. Diploma granted. 
American Tuning School, 17050 Telfer 
Driv e, Morgan Hill , California 95037. 

SHORTCUTS To Success! Highly 
Enective. Profitable Short Courses. 
[75 Chulces. I Study at Home. Di- 
ploma Awarded, Our 27th Year. Free 
Literature. CIEE-30, Box 10634. Jack- 
son. Mississippi 39209. 

EARN Electronics Degree, mainly 
by correspondence. G.l. Bill approved. 
Free catalog. Urantham. 15U3 N. West- 
ern, Hollywood, California 90027, 

MISSOURI Auction School. Veteran 
Approved. Free catalog. 1600-05 Gen- 
esee, Kansas City, Missouri 64102. 

STUTTER? 

MUM THAT HMIT MWI Ltani FIssal, 
Mswisi sfssdi. Easy silf-itudy (srrsels itom- 
oisr sr tietter hobit. Amming ratulli by 
corrtspendsncs sinu 1935! Spiecli Patholo- 
gists cortlfiid by Flo. Conuntssiontr of Edu- 
cation. FREE dotaili. Writs todayi Eaioiy 
kMHaia, (si iti-ns, Walif Nrii. Fla. 

nm. 

DEVELOP Mind Power personality, 
memory while asleep! Free details. 
SLRA. Box 24-SF, Olympia, Wasbing- 

ton 98501. 

BECOME Ordained Minister, Free 
Information. Church. Box 334, Day- 

tona Beach. Fionda 33015. 

GAME WAROIN, Govemmant Hunt- 
er, Foiaatnr. Fade db Wildlife Sanrtoa 
announce Job Vfwiam mulariy. Pre- 
pare at hone for outdoor worlt. good 
pay, security. Approved for Veter- 
ans! FREE! "Conservation Career Kit." 
North American School of Conserva- 
tion. P. Newport. California 93663. 

jSi]RVZSlIia"PAZS BKHIl United 
States Department of LalMr reports 
"openings lor 26.000 Surveyors in 
nex'- ten years." Easy home-study plan 
guides you. Send for Free 'Surveying 
Career iUt." North American School of 
Survayint, P. Newport ileach, Cali- 
1 0J66S. 



WELDING TRAINING. Basic and Ad- 
vanced Training for Major Welding 
Processes — Arc. Gas. Pipe. TIG. 
MIG, Plasma. Hobart. a non-profit 
school, is accredited by NATTS. Ap- 
proved Ohio 70-12-0064-HT. Write 
for school bulletin and course sched- 
ule. HOBART SCHOOL OF WBLDING 
TECHNOLOGT. Box 73, TRqr, Ohio 
45373. 

LXARN Sewing Machine Repairing. 
Men, Women, Lucrative proOta. Pro- 
fession with bright future, Gresstin 
Correspondence School, Bon 937. 
Spencer, Iowa 51301. 

OPERATE Collection Agency. "Lit- 
tle Gold Mine!" Franklin Credit. Roa- 
n oke, Virginia 34004. 

ORDINATIONS' Ilfatlmet Churdi 
chartered 18871 VMM 708 Bran. 
Monroe, North Car^Mt aSllO. 

GRAPHOAMAIiYSIS — Learn scien- 
tiflc handwriting aaalsnds for profit, 
pleasure. Free sample lesson, catalog 
reveals plan. Write IGAS. Inc.. 325 
Jackson. Dept. JX-1, Chicago 60606. 
ACUPUNCTURE TRAINING BOOKb 

CHARTS and Supplies Catalog! Clii- 
nasa lastttuta, Box 310W, Tomato, 
Canada M 6M 423. 

PROBLEMS? There's an answer: 
Free Home Study by Mail in the Torah 
or Confraternity New Testament. Please 
state your leUglon. Lamplight Stud- 
iaa^ Bate S8-B, Biooiayn. Haw York 



INSTANT MENTAL POWER 



YOU eiM euHr. qalrkly de- 
velop powrrfal men'al ■kills— 
RAPID MATfl. SVFKR MEM- 
OttV. 8PKKU RKADINC. tON. 
VKllKATIONAL SKILLS — 
throturh rfvolnltoniirjr "onr-ld^n 
Ifnrnlnic" Iprhnlon^- 

Lmur €lrltl«. rxfrluM unn«v<^- 
«iiry yd maltn nrr (nrrpillhlr 
iiwifl, prrmunrnl. All four mih- 
Jcrts f«mplclr on 12-lnrh LJ* vinyl rn-ordlniC plui 
"follow Hlnnir" Inalrurllonal tnanunt. GuarMl'VCd. 
Only M.OTt from: 

UNETICS Dopt. PK 

gmmm * ^ m^^-^^^ ^ # MMA 

WWWf WlWUimWf WWa OTHHU^iVHIf Va%a 




Catalog. 42 correspondence 
Bonavlsta, Box 193, Port 
California 93041. 

AIR Conditioning. Heating Home 

Study Course. Details Free. VTC. 
3027B Columbia, St. Louis. Missouri 

63139. 

LEARN METRIC SYSTEM! Informa- 
tive. Detailed. Two-Way Conversion 
Booklet. Satisfaction Guaranteed! 
$2.00. Kulchar's. Box 1992. Phlla- 
delphia 19105. 

ALTERNATOR. Generator. Rebuild- 
vrs Course. Including Equipment. See 
Auto Supplies and Bgulpinwit. 

HIGH School Dli^oma From Tour 
State. Preparation. Details Free. VTC, 
5027B Columbia. St. Louis. Missouri 
63139. 

APPLIANCE Repair Home Study 
Course Details Free. VTC. S037B Co- 
lumbia. St. Louis. Missouri 63130. 

ELECTRICITY Home St_ 
Details Free. VTC. 5037B 
St. Louis. Missouri 63139. 

BE Wise, Become Rich! Receivo 
Abounding Joy. Piece of Mind. In- 
structions (3,00. Moon Enterprises, 
7501 Spiin«bak, ChestarHald. iniwln- 
Is 23833. 

HOW INTELLIGENT Are You? Self- 
Scoring Test Reveals I.O. Just .$2.00 
. . . Guaranteed. Capsouto's, Dept. 2, 
139 Spring. New York 10012. 

ALUMINUM SIDING INSTALLA'HON. 
A Very Profitable Business. Free Into. 
Alco Siding School. 50 Meadowbrook 
Road. Danpury. Connecticut 06810. 

OOMPLBTB Your High School at 
bona, in spare time. Texte furnished. 
No daasea. mplama. Our 76th Year. 
Ik«a B(o4uM. American .School. Vt-t. 
X64e. DroKel at 58th. Chicago 66637. 

FINGERPRINTING — Investigation. 
Exciting, secure career. Learn at home. 
Free Ixxilc. state age . . . Institute of 
Applied Sctanca. 1$I30 !'""n<^lda. 
Dept. anBTCUama. Illinois 60640. 

OIGITAL:THeORVJ>eSiaN . 

CONSTRUCTION ' 

LOGIC 

NEWSLETTER ® 

SAMPLE COPY J 1.00 
LOGIC NEWSLETTER 
POB252 

WALDWICK.N.J. 07463 

WATCH REPAIRING. Complete 
home training. Diploma Awarded. Free 
~" Scho< rt . of 
VoK Rtvar 



WatflhmsMnf, Dept. 

Grove, IJnmS 60O31 



LEARN To Fix Typewriters. Lies- 
perate shortage trained men. Hundreds 
needed. Make up to $25 in one hour. 
Laam at bona In spara time. Industry 
Approved coune. Facta free. Send 
name. Typewriter Repair Srhool 
(home studyl. Dept. 3311-113. Little 

Falls, New Jersey 07424. ^ 

PERFEC1' husliand - wife business 
Learn upholstery at home. Make $10 
in an nour. Buy - repair - sell lor 
even bigger profits. Kits, tools, in- 
cluded. Free Booklet. Upholataiy * 
Decorating SelMol, (bonM atodyt. 
Dept. 5311-113. Little Falls, New Jer- 

sey 07424. 

UNLOCK Yoiur Future. Become pro- 
fessional Locksmith by spare tune 
home study. Make up to $6 per hour. 
All tools, equipment, incl. Facts Free, 
Send name. Locksmithing Inst. ( home 
studyi. Dept. 1311-113. Little Falls, 

New Jersey 07424. 

NOW Your Own Burglar/ Fire Alarm 
Business. Train at Home. Expanding 
Field. Course Includes protessional 
tools Pli.s equipment, suppues tor first 
Job. Information by mail. Security Sys- 
tems Management SehoOl ihoDS- 
Btudyi. Dept. 7311-113. Uttia Falls. 

New Jersey 07424. ' 

LEGAL INVESTIGATION Pays Big: 
Work with trial lawyers. Fascinating, 
big-pay career. Learn at home, spare 
time. No college. No experience. De- 
tails Free. Universal .Schools, Dept. 
3-11. 1129 20th Street NW, Washing- 

ton, D, C, 20036. 

ACCUtjUICK EVALUATIONS on four 
function calculators: exponentials, 
trigonometries, logarithmics, roots: 
Instructions: $3.00. Adtech System- 
atics. Box 1068. Englewood, Colo- 

rado 80110. 

EXTENSION and Post Graduate 
Awards m Philosophy. Arts. Sciences, 
Botanic Medicine, Homeopathy and 
others. 25 subjects. Curricular free. 
Airmailed $1.00 i refundable > . Regis- 
trar, Sussex College of Technology, 
HIghfleld. Dine Hill. Susse x . England. 

USED CouraesI Books. Catalog 10c. 
(Courses Bought I. Lee Mountain, Pis- 

gah. Alaba ma 35765. 

DEGREE Program in Electronics 
Engineering. Our 27 th Year! Free 
Literature. Cook's Institute, Dept, 11, 
Box 10634, Jackson, Mississippi 

39209. 

COLLEGE Degree at Home. Choice 
~ il. Law. Easy Tuition. 
916 CanlUea Road, 



of Subjects Incl. Law 
millania caUaga, 916 
SalSitaft. ItowMudeo 8TS01 
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UVK. WUKK, EAIIN OLTDOOR.;: 
Be • Park Ranger. Tr»in in apare timu 
at home. Important, rewarding, re- 
spected worli. Good pay now. Great 
lutuie. Trained men in demantt. De- 
talla Free. National School. Dept. I- 
119. 2019 20th Street. N\V. Washinu- 
ton. D.C. 20 036. 

KNOW yourself: I.Q. Test. For 
You, Your Children. Selr-improve- 
ment groups. Order Today: $2.00 
Single, 3 tor .i;;i.OO. 10 for Sl.J.OO. 
Johnston's Services. 916 Walnut. 
Dept.^, Kansas j;ity. Missouri 61106. 

DEVELOP Modern .Mathematics - 
Technical Vocabulary Skills. Send 
S2.00 dozen number - word pu;£zles 
by Technician - Educator. STANTECH. 
Box 876. Lala.vetto. Indiana 17902. 

73 CARTOONING. 
SIGN PAINTING 



CARTOON for money I ; : Free Book: 
Success, Box U8SB. Dearborn. Miclii- 
gan 4812 1. 

LKARN Cartooning at Home. Ap- 
proved for Veterans. Free Bulletin. 
Cartooning, Box 7069G, Colorado 
Sp rings, Colo rado J0933. 

23 LBSSON Compact Cartoon 
Course and Cartoonist's Magazine 
$2.00! Toonera, Box 30367. Lincoln, 
Ne braska 6851^0. 

SIGN PaintinB — $io66 per month 
part-time. Free catalogue. Kaufmann 
.Supply. Centertown. Missouri 65023. 



CARTOON Of Youl Send informa- 
tion plus photograph i returned I , 
Only $3,00, Jim Walker. .5754 Til- 
bury. Lakewood. California 90712. 

MODERN CartooninK taught by 
mail. Write for fr'^e brochure. Car- 
toonerama. Box 263-1 P. Pranford. 
Connecticut 06-i0,"j. 

74 ART INSTRUCTION 

BCCOMK AN ARTIST OVSRNIQHTI 

Kaatutle new uuaual sbow;! 
700 how to produce Itfp-nlzi' 
oil Imacc* or anyonr tn niln- 
utM or doulile voiir monr^ 
tmcltl ALL you ii«ed U oil 
or acrylic paiot. tjranli. can 
*M. No exprnilve ffjalr-- 
meat Deeded. Aiiiase ymtt 
frleoda. Make extra riiiini-> 
part time. Uaea ao photo*. 
C»dceta, or patntlns b? 
iiurriDcra . Eren a child ran 
do It. ConiplcU DnhelleT. 
:itili> m<>l|)nd. oulv S5.O0 

JIFFY PORTRAIT. DEPT. P$ 11 
2»30 a»n*v St.. %»n Pcdfo. Calif. 90731 
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ART 



THE SWIVET: Newest drawinu sail- 
get converts your hand movements 
into graceful curves on paper. Demon- 
strator model $1.00 postpaid. Tck 
Method. 600 South Michigan. Chicago 
60605. 



DETECTIVES 
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"HOW To Start A Detective Agen- 
cy." Complete. Factual Information 
tells all! Monev-Back Guarantee! 
$10.00. Western Press. Box 1669. 
Cave^reek. Arizona 85331. _ 

DETECTIVE Protessionreasy home 
study; free tie-tack or lapel pin. cer 
tlflcate. future. GI approved. Profes- 
sional Investigators. Box 41343, Depl, 
CB, Lot Angeles, California^ »0041^ 

EXCITING Profession. Easy H^me- 
study Course; Diploma. GI Approved. 
Universal Detectives. Box 8180-E. 
Universal City, California 91608. 

77 LOANS BY MAIL 



BORROW by mail! Up to $1500.- 
00. Convenient terms. State Licensed. 
PosUl Finance. Dept. 11-T, 6018 Mlli- 
tary Avenue . Omaha, Nebraska 6810-1. 

NO INTEREST Signature Loans. 
Easy to Qualify! FREE Information. 
LLWJR. Box 2441, Palos Vcrdes Pen,. 
California 90274. 
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WINEMAKING 



WINEMAKERS . . . Free Illustrated 
Supply Catalog of yeasts. Equipment, 
Recipes. Continental. Box 18223PS, 
Indlanapolii. Indiana 46218. 

WINEMAKERS: Free~lllustrated cat- 
alog of yeasts, equipment, Semplex, 
Box 12276H, Minneapolis. Minnesota 
5S412. 

WINEMAKERS catalog — free. Bac- 
chanalia. 273 Riverside Ave,. West- 
port, Connecticut 06880. 



WINEMAKERS: Free catalog. Fast 
Service. Arbolyn, Box 663, West Co- 
lumbia, South Carolina 29169. 



HOMEWirJE 




tmm4 MM-MfeMt, It-* a tmm\ 

SEND FOR FREE CATALOG 

«*n Crtiwti - iMfl«n Tm«« - af«1l« C*M CmM' - 
t*il*-mt*m - Ha#« - Whx Vawl Ci^mmIb - Clan- 
•«>n« *^ — Air LMk* — »mttl>t f m^i » n ~ tr**^* — 
C*rki - CMiBMSH C**** - Straw Cm» ~ frwtt Juka 
CaMavtratB* — F*mat>M VmsMi - Pi laiii - BartM 
- C*MW QM<t W>a« Kilt 

DANENBERGER'S BOX 276-S 
VNEW BERLIN. H.LINOIS 62670^ 



LAUC;EST stock Supplies and 
Equipment. We Jiave the Know-How. 
\\rite (or Catalog, advice, consulta- 
tion . . . also wholesale. t313-231- 
6-1 1 4 1 -Jim Uandy Wine Suppltes- 
now at 8454 Beechinuni, Cincimiati, 
Ohio 43230. 

FREE Winemakers Supply Catalog. 
E.\cellent Selection uf Fruii tSc Grape 
Concentrates. Kraus, Bo.\ 15 IN, Ne- 
vada. .Mi ssouri U4772. 

:tIAKE Delicious lloiiicmaue Sausage 
and Coidcuts. Free illustrated cata- 
log — seasonings, casings, equip- 
ment, recipes. Stult n Serve' Box 
S009-e7 . Ro chester. New York 1 1606. 

WINEMAKERS - Discounts on all 
Supplies and Equipment. Free Cata- 
log. Viva Vino, Box 243. .Somerset. 
Mass. 0 2726. 

WINEMAKERS Complete Free Cata- 
log. Wine Hobby U.S.A.. Dept. P. 100 
North 9th, Allentown, Pennsylvania 
18102. 

DELICIOUS FRUIT WINE: Takes 15 
.Minutes: Recipe $5. P. O. Box 1143. 
Venice, California 90291. 

79 BUY IT WHOLESALE 

165 H{EE Wholesale catalog's; Un- 
beatable bargains. Mailorder drop 
sliippers. Automobile discounts. Free 
details. Vault International, Box 
7284S, Lexington, Kentucky _40502. 

FREE Wholesale Catalog. Lure 
parts. Molds, Rod Blanks. Heels, Arch- 
ery, Metal Detectors. Rare Hardwoods. 
Kinnysports. iPEi, Toledo, Ohio 
43614. _ 

HEARING ' Aid». Batteries.' Whole- 
sale. Catalog 25c. Fiston, Box 144E. 
New Preston. Connecticut 06777. 



WORLD'S Largest wholesale supply. 
Buy from 7853 American, European, 
Japanese wholesalers. Hongkong tailor- 
made clothes. 123 dropship Catalogs. 
Hockbottom prices. Automobiles. Free 
details. International Buyers, Box 
16386-PS, Portland , Ore gon 97 233. 

WHOLESALE Buying Service. Free 
Details. K. N. Distributors, liox 313. 
Koyal UJK. Michigan 48068. 

i;aIcGAINS Huy Wholesale and Be- 
low; Name Uranas. Appliances. >urni- 
ture. sports Equipment, Televisions. 
Cameras, Watches, Jewelry. Thousands 
.^lorl!. Huge Discounts Hi $i.uuu on 
New Automobiles. All .\lakcs. Free 
Details. Write Today: WorMwule Bar- 
gainhunters, Uox T30-B. Holland, 
-vlichlgan 411423^ 

' FANTASTIC Free Catalog - Every- 
thing for Profit. Department Se.enty. 
100 North Greene Street. Baltimore, 
.Maryland 21201. 

80 ADVERTISING 
AGENCIES & SERVICES 



FREE expert assistance for mail- 
uriler advertisers. Ratebook leading 
newspapers, magazine 25c. Chicago 
Advertising Agencv. 2h K. Jackson. 
Chicago 60601. 

81 BUSINESS SERVICES. 
INFORM A TION. 
MAIUNG USTS 



IMPROVE YOUR IMAGE! 
LICENSED Design Firm will Create 
Your Own Unique Trade Mark or Logo 
For Letter Heads. Cards, Signs. Etc. 
Three separate Proposals Submitted 
for $50.00 - One for $25.00. Send 
name of Firm with Check or Money 
Order to: Design Concepts, Inc.. P. O- 
Box 116. Morrow. Georgia 30260. 

83 RUBBER STAMPS & 

OFFICE SUPPUES 

REGULAR $2.50 3-llne Metal Pock- 
et Stamp, $1.80. Low cost desk 
stamps Free brochure. Wingerter. Box 
777. Elmhurst. New York 11373. 

FREE stamp catalog 45 type styles. 
Fast service, low prices, Jackson's. 
Box 443B, Franklin Park, Illinois 
60131. 

ADDRESS Stamp, $1,50. Free lit- 
erature. Allegheny, Box 14-B, East 
McKeesport, Pennsylvania 15035. 

84 PRINTING. 
MULTIGRAPHING. ETC. 

1,000 GUMMED ADDRESS LA^ 
BELS $1.00. FREE CATALOG. Acme. 
1238-B Voskamp. Pittsburgh, Penn- 
sylvania 15212. 

FREE Literature: Business Cards 
Rubber Stamps, Address Lalwls, Print- 
ing Big Selection. Jordan's. 552 West 
O'Connor. Lima , Ohio 45801. 

1000 GU.MMED Address Labels 
SI. 00. Walt's, Box 960, South Bend. 
Indi ana 46624. 

PRINTING by Mall. $2.00 Thousand 
Up. Free Details. Owl Printing Com- 
pany. P. O. Box 248. Decatur, Georgia 
30031. 



FREE Literature, Business Cards. 
Letterheads, Labels, Rubber Stamps. 
Geer's, 111 North Drive. Ottawa. Onio 
45875. 

TaLLaaiukT Address Labels: Stan- 
dard, 1000-$1.00; Jumbo Initial. 
500-$1.30. Box 3361. Tallahassee. 
Florida 32303. 

100 6-3,4 ENVELOPES. 100 3'-j.\ 
H'.j Letterheads Printed - $3.00. M. 
Fortney, R3, Dillsburg, Pennsylvania 

moo. 

STATIONER'?, STgns. Wedding In- 
vitations. McDonald, 545 North Oak- 
land. Pasadena, Cahfomia 91101. 

PRINTING .-supermarket Short Rur. 
.Specials. 1000 - $4.75. 3000 - $22. 
1000 Envelopes $8. Shipping 9 hours. 
Get Free Printing Specials Price Lists 
"Do You Make These 18 Mistakes 
When You Buy Printing." Speedy Off- 
set Printers. 23804 Aurora. Bedford. 
Ohio 44146. 

85 PRINTING & RUBBER 
STAMP OUTFITS 

Sl«>i£orRUBBER^STA&lPl"RESS- 
ES, hydraulic operated, electrically 
heated. Size* 5"x8", 8''xl2", lO'x 
15". Starting outfits. Orders for press- 
es, supplies shipped day received. 
Free catalog low supply prices. Senu 
$1 for postage and handimg (refund- 
able on first order J. Custom Manufac- 
turing, 406-PS, East Elm, Springfield. 
Missouri 65801.. 

PRINT ■YOUR OWN " — Printing 
Presses, Type, Supplies Direct From 
Factory. Send 25c for Catalog and 
Samples to: Kelsey Company, DS, Mer- 
iden, Connecticut 0 645^, 

RUBBER Stamp OutflU. Supplies. 
Kiawiet. 2025 Barney Road, Kalama- 
zoo, Michigan 49007. 

LOW Priced Rubber Stamp Mak- 
ing Supplies. Starting Outfits. Mar- 
tins, 1432 Major, Jefferson City, Mis 
souri 65101. 

SAMS Day shlpmsnt on rubbar stamp 

supplies. Revised wholesale price list 
No. 9 free. Star Stamp Supply, 732 
Federal, Chicago. lUinois 60605^^ 

RUBBER stamp manufacturers sup- 
plies. Presses, starting outfits. Best 
prices, service. Catalog. Jackson Sup- 
ply, Box 443B, Franklin Park, Illinois 
U0131. 

MAKE "^our Own Self-Molding Rub- 
ber stamps and Printing Cuts. Plexi- 
rubber, .-vrgylc 2, Wisconsin 33304. 

87 TOBACCO. PIPES. 
CIGARS 
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FOR THE HOME 



ORIENTAL -Turkish - Domestic To- 
baccos for Do-It- Yourself Blending. 
Tobacco Blenders Supply, 1237K Cook, 
D enver . Colorado 802JJ6^ 

BRIAR Pipes. Famous Imports: 
Write Maxima. Box 26-C4. Vails Gate. 
New York 12384, 

88 OLD GOLD, JEWELRY 

WANTED 

" wXnTED . . . Gold. Silver. Platinum 
(any formi. Coins. Information Free. 
Wilmot's, 1067 Bridge, Grand Rapids, 
.Vlichlgan 49504. 

CASH Immediately For~01d Gold. 
Jewelry, Gold Teeth, Watches, Dia- 
monds, Spectacles, Silver, Platinum, 
Mercury. Free information. Rose Indus- 
tries, 20-Y East Madison, Chicago. II- 
llnois 60602, 

HIGHEST CASH for Gold, Jewelry. 
Gold Teeth, Rings, Diamonds, Watches. 
Silver, Platinum. Mall Articles Today. 
Free gift with Information. Chicago 
Gold & Precious Metals. 6 £. Monroe. 
Dept. 337, Chicago 60003. 

89 WA TCHES. CLOCKS — 

SALES 8t SERVICE 

CLOCK, Watch Repairing Tools, 
Supplies. CaUlog, $1.25. G-M, 1521- 
A West Magnolia, Burbank, California 

91506. 

WATCH and clock repairing books. 
Free list. North American. Box 77- 
BL, Fox River Grove, Illinois 60021. 
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GIFTS 



FREE UNUSUAL GIFT' CATALOG 
EASY SHOPPING AT HOME. GAP 
ENTERPRI.SES, 4836 136th Avenue. 
Hamilton, Michigan 49419. SEND 10c 

for HANDLING. 

FREE New Catalog! Dorco, D-10, 
188 Arlington Street, Lawrence, Mas- 
sachusetts 01841, 



BEAUTIFUL Mexican Purses. Wal- 
lets. Etc. Impress Your Friends. 40 Cf 
Savings. Free Catalog. Write: Best 
Leather. 859 -B Corvina. Imperial 
Beach. Calif ornia 92032. 

FREE Gifts Catalog For All Occa- 
sions. Bone s. Box 2 64 PS. Wedington 
Drive. Prairie Grove. Arkansas 72753, 

KNOW Someone Who's Always Un- 
lucky? Give them A Paperweight with 
4 Leaf Clovers In It. $3.50 includes 
postage. John Miller. PS-1. 614 Mvr- 
tle. Elkhart. Indiana 46514. 



MAKE Any Window a One-Way 
Glass. Y'ou Look Out, Nobody Looks 
In. illi jxl6l Plastic, $3.00. Palmer, 
P. O. liox 1244PS. Phenix City. Ala- 
bama 36867. 

RELIABLE Fire Protection. Star- 
tling Alarm Plugs Anywhere. Economi- 
cal! Guaranteed: Capsouto's. Dept. 2. 
139 .Spring. New York 10012. 

92 MODELS — SHIPS. 
CARS. PLANES. ROCKETS 



SHIP «md Yacht model nttings; 
Pine construction Hull Kits; blue- 
prints. Send 7Sc for Illustrated cata- 
log. A. J. Fisher. Inc.. 1002 Etowah 
Avenue. Royal O ak. Michigan 48067. 

SHIP and Airplane Model Kits cata- 
log 25c. Scienufic, Inc., 340 Snyder, 
i^erkcley Heights, New Jersey 07922. 

ship" Model kits. planT fittings 
from our own workshop. Big illus- 
trated catalog; 50c. Bluejacket, Sliip- 
crafters, 145-S Water street. South 
Norwalk, Connectjcut 06854. 

ROCKETS,~Kits^ 'Engrnes^" "Supplies. 
50 % Off. Catalog 35c. Krueger Rock- 
et Company, 6428 South Main Street. 
Downers Grove, Illinois 60515. 

DIRIGIBLE Build and fly 12' long 
remote controlled airship. Plans and 
book $5.25. LTA Products, 15 Wil- 
liam Street, Closter, New Jersey 
07624. 

SHIP Model Kits, Fittings, Plans, 
Books, Tools, Engines, Motors. New 
Illustrated Catalog 75c. MassachusetU 
Residents add 3 Vc tax. James Bliss Sc 
Company. Dept. PS, Route 128, Ded- 
na m, Massacnusetts 02 026. 

MODEL Rockets: "Catalog 10c. 
Reed, 513 Bessemer, East Pittsburgh, 
Pennsylvania 15112. 

700 AUTHENTIC Model Airplane 
plans, 25c-$25.00. Thrilling antique 
pictorial catalog. 2 years $1.00. Cleve- 
modcls. 10;1071JPS Detroit. Cleveland. 
Ohio 44102. 

HIGH FLYING Hand Launch Glider 
Climbs In Rising Air. Soars With 
Hawks! Easy To Build - Fun To Fly. 
SiJccial Timer Limits Thermal Flight 
To Three Minutes. FREE KNIFE With 
Each Kit! Send $2.00 To: Carter Com- 
pany, 80 James, Toms River, New Jer- 
sey 08753. 

94 FOR INVENTORS 



PATENT Application Financing. 
Free Patent Search Plan. Global Patent 
Division, 2420 77th, Oakland. Calif. 
94603. 

FREE PAMPHLET: 'Tips on Mar- 
keting Your Invention". Write; United 
States Inventors Service Companv, 
708-X Carry Kuildlnu. Washington. 
D.C. 20005. 

PROSECUTE Your Own Patent Ap- 
plication. All Material Necessary — 
Write: Inventors Service, Box 3574, 
Washin gton, D .C. 20007. 

INVENTORS seldom make money, 
but you can. Exciting new books tells 
secrets. Free details. Neotek (PSA-I). 
19309 Revere, Detroit, Michigan 
18234. 



PATENTS - Save Hundreds. How to 
lircparc your own. Simplified. Com- 
plete. Details Free. Inventor's Guide. 
468-C Goodspeed Road. Virginia 
Beach. Virginia 23451. 



Inventions 
Ideas 
Wanted 



Dsnloptd-Mirkttad for Cash/Royalty 
Sal« or Licensing to Industry 

'Wo Idea Is Too Small" 

Fras information: "How to 
Safeguard, Develop and Market 
Your Ideas to Industry" 

Phone: (212) 354-9696 

LAWRENCE PESKA 
ASSOCIATES 

Depi 73 500 Filth Avenue 
New York City, H.'i. 10036 

All disclotiiros ars rsvitwad 
on a confidsntlal basis 
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192 I POPULAR SCIENCE 



PROTECT and Market Your Inven- 
tion. Obtain "Everybody's Guide": 
■How to Profit from Ideas and Prod- 
ucts". Send $2.00. Clifton Park Gifts. 
2550 Upper Union Br.. Schenectady. 

New York 12.^09. 

INVENTIONS Needed immediately 
for manufacturers. For additional in- 
formation write Kessler Corporation. 
C-711-ri. Fremon t, Ohio 43420. 

INVENTORS! FREE BROCHURE 
USTING 1,000 CORPORATIONS 
which may be interested in your in- 
vention. Many well-known manufac- 
turers have engaged us to locate new 
products. For Free brochure and In- 
formation roKardint: the promotion of 
your invention, contact: Wall Street 
Invention BrokeraKC, 79 Wall Street. 

New York, New York 10005. 

PROFESSIONAL Prototyping Your 
idea, model to Attractive, working 
system. Engineering, mechanics, elec- 
tronics, cover design, patent assist- 
ance, etc. Conlidentlallty guaranteed. 
LeMont Scientific, Inc.. 1359 East 
College Avenue, State College, Penn- 

syl vanla 16801. 

IDEAS, INVENTIONS AND PAT- 
ENTS, an easy to read book that tells 
you in plain language how to get a 
patent. Complete information, includ- 
ing sample patent. Send $4.95 plus 
60c postage and handling to: Pioneer 
Press, Dept. PSll. P. O. Box 76025, 

Atlanta, Georgia 30328. 

INVENTORS! Either wo will sell 
your Invention before you or anyone 
else does, or we will pay you a cash 
bonus. Get Free Invention Evaluation 
and Information: Write: Gilbert Adams 
Organization, Invention Brokerage. 
Dept. 17, 81 Wall Street. Now York. 

New York 10005. 

INVENTORS — United States Pat- 
ent Office Searches. Patent Develop- 
ment Engineering, marketing of in- 
ventions — Ideas by Licensed Profes- 
sional Engineer — Patent Engineer 
and United States Patent Ofllce Former 
Examiner. Inventions developed for 
patenting and marketing- We are con- 
tacted by many manufacturers seeking 
to purchase appropriate new products 
invented bv our clients. .Send for Free 
Invention Certiflcatss and Invention 
Information. .Serving inventors since 
1948. George Spector. Licensed Pro- 
fessional Engineer — Patent Engineer 
— 3615 Woolworth Building. New 

York. Ne w York 10007. 

PATENT Searches including Maxi- 
mum speed, full airmail report ami 
closest patent copies. Quality searches 
expertly administered with complete 
socrocy guaranteed. Free Invention 
Protection form and " Patent Informa- 
tion." Write Dept. 4. Washington Pat- 
ent Office Search liureau. Benjamin 
Franklin Substation, P.O. Kox 7167. 

W ashington. P.O. 20044. 

INVENTORS! Don't sell or license 
your Invention until you receive our 
offer Eagle Development Company. 
Dopt S. 83 Wall Street. New York Cit.\ 

10005. 

FREE "DIRECTORY OF 500 COR 
PORATIONS Seeking New Products." 
For information regarding develop 
ment, sale, licensing of your inven- 
Uon, write "THE IDEA PEOPLE" at 
RAYMOND LEE ORGANIZA'nON, Dept. 
71. 230 Park Avenue. New York Clt> 

10017. 

NEEDING Assistance? Invention De- 
velopment Foundation. 155 Kent 
Street, Ottawa, Canada KIP 5P3. 

U.S. PATENT Office Searches, 234 
Broadway, Room 3615, New York 
10007. Free Invention Certificates. 



IhVJ^MTORS 



Tired of Deals, Schemes, and 
Unreasonable fees to sell your 
Invention? Stop wasting time 
and money. Our large factory 
facilities in HONG KONG will 
purchase good commercial 
Ideas and inventions tor CASH 
and ROYALTIES under licens- 
ing agreement to manufacture 
for our customer accounts in 
U.S.A., U.K., and Europe. Write: 
RS (North America) & Com- 
pany, Box 149 PX, Tuslin, Cali- 
fornia 92680. 



Send for FREE Booklet 
"HANDBOOK & GUIDE 
FOR INVENTORS- 



CASH - Royalties for Patented. Un- 
liatented Inventions, Global Market- 
ing Service, 2420F 77th. Oakland. 
CalHomia 94605. 

INVENTIONS Promoted — For Cash 
— Royalty Sales with Manufacturer 
Contacts. George Spector. Licensed 
Invention Engineer, Woolworth Build - 
ing. New York 10007. 

INVENTORS — Hundreds of manu- 
facturers have requested our assistance 
in locating marketable new products. 
Complete information free. Institute 
of American Inventors, Dept. 30C. 
835-F Street, N.W.. Washington. D.C. 
20004. 

INVENTORS: Manufacturers Need 
New Products. Free "Recommcnde<( 
Procedure". Washington Inventors 
Service. 422-G Washington Building. 
District of Columbia 2000S. 

WE either sell your invention or 
pay cash bonus. Write for details. Uni- 
versal Inventions. 298-G. Marlon. 
Ohio 43302. 

INVENTORS — If you have an in- 
vention for sale, patented or unpat- 
ented, write for free brochure outlin- 
ing manufacturers requirements, roy- 
alty rates. Kessler Corporation. C- 
711IW, Fremont. Ohio 43420. 



INVENTORS 

Manu(aclurers Ne»d Ne** Products 

/your inventions & IDEAS^ 
' DEVELOPED-PREPARED 

For Cash / Royalty Safes 

Dvstgn-Marktting-Pattnt ResMrch 

InUrnalional "Link to Industry'" 
- 3«cond 0«cade o( Rtlxble Service to 
|lNVENTORS-MANUFACTURERS-ATTORNEYS| 
Merrber ; United States Council 
International Chamber o* Coirimerce 
_ Q ^ ^ "Invmtion Rtcofd" Form A 
• net "Product MMrktting" Brochurw 
THE RAVMOMD LEE ORGANIZATION 
230~J Park Avanua, 
Nmv York Ctty 10017 
^D'^ncror. Former U.S. Gov 
Ptttnt Adviur 



100 WANTED TO BUY 

QUICKSILVER, platinum, silver, 
gold. Ores analvzed. Mercury Terminal. 
Norwood. Massachusetts 02062. 



101 



EMBLEMS & 
BRASSARDS 



95 INVENTIONS WANTED 



MR. INVENTOR: Ideas and Inven- 
tions Urgently Needed by Manufac- 
turers. Product Development Assis- 
tance and Quality Patent Searches. 
Financial Assistance Plan if Required. 
Write: Charles S. Prince. Invention 
Consultant, 509-H 5th Avenue, New 
York 10017. 



EMBROIDERED Emblems. Quotes 
Your Design. Emblems. 8L. Littleton. 
New Hampshire 03 561. 

702 TREASURE FINDERS, 
METAL DETECTORS 

TREASURE Finder Locates Burled 
Gold, Silver, Coins, Treasures. 6 Pow- 
erful Models. $19.95 up. Instant Fi- 
nancing available. Write or call for 
free catalog. Phone (713 ) -682-2728 
day or night. Dealer inquiries invited. 
Relco, Dept. A-41. Box 10839. Hous- 
ton, Texas 77018. 

FREE FACT-FILLED CATALOG. 
World's Largest line of metal detec- 
tors. Models as low as $49.50 and 
up. Two year guarantee. Three factor> 
locations. U.S. and Canada, plus over 
1,000 dealers and Service Centers 
from Coast to Coast. No finer instru- 
ments made at any price. Budget 
terms. Write: WHITE'S ELECTRON- 
ICS, INC.. RM #361. 1011 PLEAS- 
ANT VALLEY ROAD. SWEET HOME 
OREGON 97386. 

TIRED OF DIGGING UP TRASH? 
The aU new "Colnshooter" rejects bot- 
tle cap*, tin foil, nalU and shallow 
trash. Detect* gold, sliver, coins and 

jewelry. FREE LITERATURE. D-TEX 
ELECTRONICS, Box 451-Y, Garland. 
Texas 75040. 

FIND burled treasure with revolu- 
tionarj' patented, analytical metal de- 
tector. Features push button and auto- 
matic tuning, negligible ground pickup, 
greatest range. Free catalogue. Gardi- 
ner Electronics, Dept. 1-4729 N. 7th 
Avenue, Phoenix, Arizona 85013. 

POWERFUL Metrotech Locators De- 
tect Gold, Sliver, Coins, Relics. Money- 
back Guarantee. Terms. Free Informa- 
tion. Underground Explorations. Dept. 
D, Box 793, Menio Park, California 
94205. 

GOLDAK Treasure Locators — Plea- 
sure and profit in a hobby you'll en- 
joy. Find coins, relics, gold, silver. 
Charge on BankAmericard. GOLDAK. 
Dept. PS, 1101-A. Air Way. Glendale, 
California 91201. 



TREASURE HUNTERS!! Receive In- 
teresting, Valuable Minerals Monthly. 
Write Today!! Mineral of Month Club. 
Box 487PA, Yucaipa, California 92399. 

FREE Catalog. Metal Locators. De- 
tector. Room 1187U. 102 West Arrel- 
laga. .Santa Barbara. California 93101. 

BUILD Your Own 1-5 or 9 transis- 
tor treasiirg Under. Plans Se Informa- 
tion $3.00. S&E Electronics, 3370 E. 
Florence. Huntington Park. California 
90255. 

103 OF INTEREST TO 
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STUFF Envelopes! $50.00 per 
hundred. Guaranteed earnings. Details 
25c. Warren, Box 4004-PS2. Newark. 
■New Jersey 0 711 2. 

$6.00 DO^a4 paid lacing b«by 
boots! Cowboy, Warsaw 15. Indiana 
46580. 

$500 MONTHLY Possible address- 
ing — stuffing envelopes ( longhand — 
typing) at home. $500 Monthly 
Clipping news items from your news- 
paper, information: Send stamped 
self-addressed envelope. American, 
EUcelsior Springs, Missouri 64024. 

bo Simple Addressing — Mailing. 
Receive $12.95 orders. Keep $8.00 
profit. Details Free! Quality, Box 9SW, 
East Rockaway, New York 11518. 

$20.00 EVERY 80 envelopes stuffed. 
No postage, addressing, information 
30c with stamped, self-addressed en- 
velope. Econ., 627-DB, Clearwater, 
Florida 33517. 

NEW Sweater Motifs you make in 
10 minutes. Send $1.25 for sample 
of three and directions, to: Louise 
Cesena. 24154 N. Pine Street. New- 
hall. California 91321. 

$350 FOR Your Child's Photo for 
our advertisements. All ages. Rush 
small photo, mother's, child's name. 
Spotlite. PSS2. 140 N. LaBrea. Holly- 
wood. California 90036. 

105 MISCELLANEOUS 

FREE BOOK. Prophet Elijah Coming 
Before Chtlst. Megiddo Mission. Dept. 
58, 481 Thurston Road, Rochester, 
New York 14819, 

IDENTIFICATION CARDS. SEND 
stamped self-addressed envelope for 
samples. NIPCOS, 727 North Main, 
Las Vegas, Nevada 89101. 

CREDIT Cards . . . Loans ... No 
Credit Investigation!!! Guaranteed. 
Continental-39, Nicevllle, Florida 
32578. 

"LEMONS", Auto Guarantees are 
Worthless Unless You Make Them 
Stick. Paste 11" Yellow Lemons on 
Your "Lemon". Two for $1.00. 17", 
Two for $2.50. Alrls, 2500 37 th Ave- 
nue South, Minneapolis, Minnesota 
55406. 

1400 CATALOGS Listed and De- 
scribed. Sources for EVERYTHING 
Imaginable. $2.00. MA.STERLOG. Box 
24413-F. Oakla nd. California 94623. 

PHOTOGRAPHIC MEMORY! Tech- 
nique and applications!! Satisfaction 
or refund. $3.49. Phenominlstlcs. Box 
281. Gresham. Oregon 97030. 

CONVERT any television to sensi- 
tive, big-screen oscilloscope. Only 
minor changes required. No electronic 
experience necessary. Illustrated plans 
$2.00. Relco, Dept. A-202, Box 
10563, Houston, Te xas 77018. 

SEE Thru Walls! New Secret Two- 
Way Super Spy Device! Instructions 
included. Guaranteed Only $2. World- 
11C21. 3047 University. San Diego. 
California 9210 4. 

BARGAINS! 101 GIFT IDEAS 

FOR ALL. Satisfaction Guaranteed. 
Details. Jalmin, Box 81P, Ste Arme 
de Bellevue. Quebec 800. 

DON'T PAY INCOME TAX. Legally. 
No Matter What Your Income. Rich 
Men's Methods adapted for anyone's 
use. Free Details. Trauhaus-49. Box 
3004. Duluth. Mlnnesote 55803. 

VENTRILOQUISM Selfteught - Com- 

Blete Instruction book 50c. Fairvlew. 
ox 71A. East Meadow, New York 
11554. 

MAGNIFIER Set, Plastic, includes 
2X-5X combination, 3X, 4X, Bug-box, 
5X. lOX and 15X Loupes. Many uses. 
$3.95 check or money order. Plastecs. 
Box 188, Wel>ster. Massachusetts 
01570. Massachusetts Residents add 
3 % tax. 

COMPUTER Produced Drawings. 
Beautiful. Unusual. Information $3.00. 
1442 North 44th Court. Stone Park. 
Illinois 60165. 

MAGNETS 

nAII kinds of magnets 
and Magnet Novelties. 
Send .250 for 2 free 
^/ T magnets and catalog. 

"Mr. Magnet" 
90 Harold Ln. Paradise Ca. 96969 



MAGNETS. All Types. Specials - 20 
disc, or 10 bar. or 2 stick, or 8 as- 
sorted magnets, $1.00. Magnets. Box 
192-B. Randallstown. Maryland 

21133. 

PLAY Chess By Mail! Names, Ad- 
dresses - All Anxious To Play! $2.00. 
Lindo. DPS. Box 691. No. Hollywood, 
California 91603. 

ORNAMENTAL Iron designs. Book 
of 1600 beautiful, practical designs 
for railings, columns, etc. Free liter- 
ature. Cunningham, 3881 South 3200 
West-P. O. Box igoOSS, Salt Lake 
City. Utah 84119. 

BLOW YOURSELF UP INTO FULL 
COLOR OR B&W POSTER. Great gift, 
gag or decoration, COLOR: 1 V2x2ft. 
- $7.95, 2x3ft. - $14.95. From any 
color photo or slide. BLACK Sc 
WHITE: 2x3ft. - 13.95. lV2X2ft. - 
$3.45. 3x4ft. - $7.95. From any 
B&W or color print. If from slide or 
negative. $1.00 additional. No C.O.D. 
BLOWUP, Dept. AD6. 210 E. 23 St., 
New York. New York 10010. 

SUPER Power Mini Pyramid Traps 
and Focalizes Etheric Energy. $2.00 
each. Golden Age Research, Div. P, 
Box 1604. Cuppertino, California 

95014. 

NUMERIC Displays, Low Prices. 
Caltronnix. Box 1318, Grand Prairie, 
Texas 75050. 

TV INTERFERENCE Filter! Helps re- 
duce - eliminate outside noise inter- 
ference. Better sound — Sharp Pic- 
ture. Atteches in Seconds!! Guaran- 
teed - $2.19. Turman's, 2317 North 
Shannon, She rman, Texas 75090. 

HOW INTELLIGENT Are You? Self- 
scoring Test Reveals I.Q. in 45 Min- 
utes! Send $2 Now — Guaranteed!! 
Burcke Sales, 5527 Transit, Dept. 
lAll. Depew, New York 14043. 

VALVES 1/4 " Quick Opening 100# 
pressure. 50c each. Sample $1.00. 
Forse, 220 Woods Road, Anderson, In- 
diana 46011. 
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BECOME Ordained Minister, Free 
inlormation. Church. Box 324, D^y- 
tona Beach, Florida 32015. 

CASH LOANS by mail! Up to $2, BOO 
on signature alone. No Collateral! Se- 
cret! Union Finance Company, 36D8 
No. 16th Street, Dept. PS, Phoenix, 
Arizona 85011. ^_ 

INVESTIGATORS. Latest Electron- 
IcAlds.Free lateratur*. Clifton, 11500- 
F NW 7 th Avenue, Miami, Florida 
3316 8. 

"RULE Othsrs with Thoughts." (Te- 
lepathy) Write: Clarion, Box 1769-A6, 
Chicago 60900. 

NEED Money - DebU Too Big? 
Consolidate Bills. Free Emergency 
Loans. Write: Interstete. 28 B. Jack- 
son. Suite 1204-X2. Chicago 60604. 

A COMING Whirlwind to sweep 
this earth! Free Information! Write: 
Harvest PS, Jefferson City, Missouri 
65101. 

YOU CAN FIND YOURSELF and 
Your Big Opportunity. My Mind-Stim- 
ulator helps thousands. Amazing 
Message that helped 47 MILLION! 
FREE! Frank Tibolt. 2819P Mt. Car- 
mel, Glenslde, Pennsylvania 19038. 

NEVER Before so Much for so little. 
Buy everything you'll ever need below 
wholesale! Full particulars Free. Write 
Today. Warner. Room CC-3-CM. 1512 
Jarvis. Chicago. Illinois 60626. 

GUARANTEED! PRICELESS IN- 
FORMATION about your friends and 
business associates. "Handwriting 
Analysis" - 208 pages reveals alL 
S2.00. Boutique Essentials. Box 473- 
P. New York. New York 10021. 

SELF Conscious? Don't B*. Pam- 
phlet $3.00. Robert deJorio, 468 Belle- 
vue Avenue, Yonkers, New York 

10703. 

GOOD PROFITS In Your Own Busi- 
ness. Designed to Fit You Alone. Start 
Spare Time. Small Investment. TRAU- 
HAUS 50, Box 3004. Duluth. Mtnhe- 
sota 55803. 

RECORD Telephone Converiations 

Privately - Automatically. Leave Re- 
corder Unattended. Robert's. Bok 49- 
PSl l. Parkridge. Illinois 60068. , 

107 HEARING AIDS 

HUGE SAVINGS. Eliminate dealer 
markups. Free Trial. Batteries whole- 
sale. Terms Arranged. Lloyds-PSC. 
Rockford. Illinois 61108. 

HEARING aids — Huge savings on 
tiny, all in the ear. eyeglasses, behind 
the ear and bodv models. Free home 
trial. Low as $10 monthly. Write for 
tree catalog. Prestige, Dept. R-7, Box 
10947, Houston, Texas 77018. 

FREE— Hearing Aid Catelog. Save 
HALF! Write: "MONEY$ AVERS". 
9530PSN Langdon. Sepulveda. Cali- 
fornia 91343. 
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If you've ever said . 



"There must be a better way 

to earn a living..." 

one of our free Career Guidance Booklets may provide the 
opportunity you've been looking for. 



It happens to all of us, sooner 
or later. No matter what kind of 
job we have. 

One day, it suddenly strikes 
home that— like it or not— we're 
going to have to work for a liv- 
ing, the rest of our lives. And 
most of us are horrified at the 
thought of forever being locked 
into the jobs we now hold. 

"Surely," we tell ourselves, 
"there must be a way to earn 
enough extra dollars each month 
to balance the family budget. 
Surely, there must be a way to 
get the kind of position where 
you don't have to worry about 
job security. Surely, there must 
be a way to get a job that offers 
greater opportunity for advance- 
ment, and more job satisfaction." 

"Surely," in other words, "there 
must be a better way to earn a 
living!" 

If you, too, have been thinking 
these thoughts lately, you'll find 
one of our free Career Guidance 
Booklets very helpful at this time. 
We invite you to send for one. 

Your free booklet will describe 
the opportunities for higher income 
and greater job security you might 




expect in one of the career fields 
listed on the attached card or cou- 
pon below. It will also explain why 
ICS can prepare you for this new 
career field . . . right in your own 
home ... in your spare time . . . 
regardless of your education or 
past experience. 

In addition, you will receive a 
free "Demonstration Lesson" that 
lets you see why preparing for a 
rewarding career— the ICS way- 
may be a lot easier than you think. 

(If card is missing, please (ill in the coupon below and mail it to: ICS, Scranton, Pennsylvania 18515.) 



Please bear in mind, as you 
fill in the attached postpaid card 
or the coupon below, that ICS 
has a long and distinguished rec- 
ord of success as a career train- 
ing organization. In fact, more 
than 8,500,000 men and women 
have turned to ICS for career 
training, since 1891. 

ICS has provided training 
programs for various divisions 
and branches of companies like 
Ford; U.S. Steel; Chrysler; 
Mobil; DuPont; etc. 

ICS Career Training is ap- 
proved for Veterans and Service- 
men under the new G.I. Bill, and 
is Accredited by the Accrediting 
Commission of the National 
Home Study Council. 

In short, ICS training methods 
are valued and respected not only 
by ICS graduates . . . but also by 
leaders in Business, Industry, Gov- 
ernment, and Education. 

Now it's your turn to discover 
how ICS training can start you in a 
rewarding new profession. Just fill 
in the attached postpaid card or cou- 
pon below, and mail it today for 
your free Career Guidance Booklet 
and free "Demonstration Lesson." 



Keep this certificate when 
you mail the coupon for your free 
Career Guidance Booklet and 
"Demonstration Lesson" 

This certificate symbolizes the long and dis- 
tinguished record of success that ICS has 
enjoyed as a Career Training Institute. It is 
your assurance that ICS stands ready to ser\'e 
you. just as it. is serving individuals, business 
and industry of the world. 





■ nn International Correspondence Schools -'uea 
Iu0 Scranton, Pennsylvania 18S15 

Please send me a free Career Guidance Booklet, and a free "Demonstration 
Lesson" for the field I have checked. I understand I am under no obligation. 



□ Accounting 

□ Air Conditioning/ 
Refrigeration St 
Heating 

□ Airline/Travel 

□ Automotive 
Mechanics 

□ Business 
Management 

□ CATV/MATV 
Electronics 
Specialist 

□ Computer 
Programming 

□ Computer 
Servicing 



□ Communications/ 
Broadcasting/Elec- 
tronics Specialist 

□ Drafting 

□ Electrician 

□ Electronics 
Technician 

□ Engineering 



□ FCC Licensing 

□ Hotel/Motel 
Management 

□ Income Tax 
Specialist 

□ Interior Decorat- 
ing and Design 

□ Production 
Management 



□ Restaurant/Club 
Management 

□ TV Repair and 
Servicing 

□ High School 
Division (For 
students who want 
to earn a High 
School Diploma.) 



□ Check here for special information if age 16, or under. 







A«e 








Apt. no. 






SUtv 


Zip 





Approved for Veterans' Training. Eligible Institution under the Guaranteed Student Loan Program. Accredited Member National Home Study 
Council. Canadian residents use coupon address for service from ICS Canadian, Ltd. In Hawaii: 9ai University Ave., Honolulu, Hawaii 96814 
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CHEVY 



Our Cheyenne Camp 



CSNPER13UIIER 




Pickups engineered 
with campers in mind 

Underneath, there's an improved brake 
system because front disc/rear drum brakes 
are computer-matched to truck GVW 
rating. A massive Girder Beam front sus- 
pension and Load Control rear leaf springs 
to help smooth the ride. Tough double-wall 
construction in the cab and body. 

Inside, there's a foam-padded seat 
cushion almost 7 inches thick. Insulation in 
the cowl, floor and roof. You can order 
power steering and Turbo Hydra-matic 
transmission. And Chevy's remarkable 
Elimipitch camper stabilizer system that 
dramatically reduces camper body surge 
and chucking. 

Another result of all this built-in tough- 
ness and comfort is built-in value. Value 
you can appreciate day in, day out, day off. 





Camper Special Package 

On 3^- and 1-ton Chevy pickups equipped 
with a 350 or 454 V8, larger tires, and 
Turbo Hydra-matic or4-speed manual trans- 
mission, you can order the Camper Special 
equipment package that includes heavy- 
duty suspension, a camper wiring harness 
and front stabilizer. 



Deluxe Camper 
Special Package 

In addition to the Camper 
Special equipment, this 
package includes camper 
Elimipitch shock ab- 
sorbers, camper tie-downs 
and a rear stabilizer bar. 
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■\^^ — \ X \( ^' \ ) In this picture, every- 
body has a gimmick . . . 
almost everybody. 
Try picking the one who 
doesn't go along. 
1. No way. He's Gerry Atric, over-the-hill hippie. Irons his hair 
twice daily. Cigarettes taste just as flat. Gimmick: Watching 
bowling pins "do their own thing, man." 2. Naomi Glowsoul. 
Gimmick: Uses so much body english that police have raided 
the place four times. 3. Nope. It's Angie "The Arm" Kugelman. 



Throws so hard three automatic pin-setting machines have quit. Smokes 
cigarettes so heavily filtered, he's like a man giving mouth-to-mouth 
resuscitation to a rock. 4. Right. He just likes bowling, not gimmicks. 
Likes his cigarette honest and no-nonsense, too. Camel Filters. 
Easy and good tasting. 5. Zooty Smith. Gimmick: Has worn 
same good luck clothes since he broke 125 in 1942. Smokes 
war surplus cigarettes and saves the tinfoil. 6. Whiz Kid Pringle. 
Developed math formula to bowl a perfect strike. - 
Unfortunately releases ball on backswing. ^ «2j;„; 



3moKes 
uth ^ 
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Camel Filfers. camel 
TheyYe not for everybody 

(but ttiey could be for you). 



Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 




20 mg."tar;'1.3 mg. nicotine av. per cigarette, FTC Report FEB.73. 



